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UBRARY 


Hon.  George  B.  Loeing, 

Commissioner  of  Agriculture  : 
Sib  :  Having  been  appointed  by  you  a  commissiou  to  make  scieutiflc 
examination  of  certain  arid  lands  of  the  United  States  east  of  the  Rockj- 
MoQDtains,  for  the  purpose  of  indicating  suitable  localities  for  boring 
experimental  artesian  wells,  we  have  the  honor  to  present  the  accom- 
panying report  of  the  results  of  our  examinations  during  the  season  of 
1881. 

The  region  within  which  we  were  expected  to  operate,  as  indicated  by 
yonr  general  instructions,  is  a  very  large  one,  the  area  and  boundaries 
of  which  we  understood  to  be  as  follows:  All  that  area  which  lies  be- 
tween the  meridian  of  102^  on  the  east  and  the  base  of  the  Rocky 
Mountains  on  the  west,  and  between  the  northern  boundary  of  the 
United  Stat<es  on  the  north  and  the  southern  boundary  of  the  same  on 
the  south. 

The  season  was  so  far  advanced  before  we  were  able  to  begin  our 
labors  in  the  field  that  the  necessity  for  confining  them  during  the 
comparatively  short  time  that  field  work  would  be  i>racticable  to  a 
limited  portion  of  the  great  area  above  indicated  became  at  once  ap- 
parent Accordingly  we  selected  that  portion  of  Colorado  which  lies 
east  of  the  Rocky  Mountains  as  the  field  of  our  labors  for  the  short  sea- 
son that  remained,  and  received  your  approval  of  the  same.  Under 
ordinary  circumstances  it  would  have  been  impracticable  for  us  to  make 
such  an  examination  of  this  large  district  within  a  time  so  limited  as 
would  warrant  a  conclusive  report  upon  the  subject  required.  But 
owing  to  the  fact  that  both  of  us  had,  on  former  occasions,  examined 
large  portions  of  this  district  in  such  a  manner  as  to  make  the  results 
available  for  the  purpose  of  this  commission,  we  have  been  able  to  arrive 
at  conclusions  that,  so  far  as  a  belief  in  their  approximate  accuracy  is 
concerned,  are  to  a  considerable  degree  satisfactory  to  us. 

It  would  have  been  much  more  agreeable  to  us  if  we  had  found  our- 
selves able  to  make  a  report  which  would  encourage  a  confident  hope 
of  abundant  success  as  the  result  of  such  experimental  borings  within 
this  district  as  were  contemplated  by  the  act  of  Congress  authorizing 
the  work  upon  which  we  have  been  engaged.  The  conclusions  we  pre- 
sent are,  however,  those  to  which  we  have  felt  ourselves  compelled  to 
Mve,  and  in  support*  of  those  conclusions  we  also  present  the  data 
^pon  which  we  have  based  them,  that  others  may  judge  of  their  accuracy 
«  fallacy  as  well  as  we.     f^^^254: 
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We  desire  iu  this  connection  to  say  that  while  a  large  part  of  the 
facts  and  conclusions  which  we  present  in  our  report  will  apply  with 
equal  force  to  the  whole  arid  region  of  the  plains,  we  have  purposely 
confined  our  report  to  the  region  we  have  designated.  Success  or  fail- 
ure in  artesian  borings  depends  primarily  on  geological  structure,  and 
that  structure  maj'  be  more  favorable  in  jdaces  outside  of  our  district 
than  we  have  found  it  to  be  within  it.  A  correct  knowledge  of  that 
structure  being  attainable  only  through  a  careful  investigation  by  skill- 
ful geologists,  we  venture  to  recommend  that  all  future  work  of  this 
kind  be  assigned  to  the  United  States  Geological  Survey. 

Respectfully  submitted. 

C.  A.  WHITE, 
SAMTEL  AKGHEY, 

Commissioners, 

Washington,  1).  C,  Febnmri/  7,  1SS2. 
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UEVOnT  OF  THE  COMMISSIOXKItS. 
I  N  T  K  ()  D  r  C  TORY    REMARKS. 

While  this  report  embraces  a  consideration  of  only  a  small  part  of  the 
great  arid  area  of  the  West,  the  district  to  which  it  refers,  namely,  that 
portion  of  the  Stale  of  Colorado  which  lies  east  of  the  Eocky  Mount- 
MDs,  is  nevertheless  of  considerable  Size,  embracing  'as  it  does  about 
40,000  square  miles. 

The  principal  features  of  this  large  district,  as  well  as  those  of  the 
large  areas  that  adjoin  and  are  continuous  with  it  both  upon  the  north 
and  south,  are  very  simple,  the  whole  region  referred  to  being,  in  fact, 
one  of  the  well-known  great  plains  of  the  earth,  the  general  uniformity 
of  which  is  seldom  broken  by  any  considerable  local  elevation  of  the  sur- 
face. It  is,  however,  bounded  on  the  west  by  the  abruptly  rising  prin- 
cipal chain  of  the  Rocky  Mountains,  some  of  the  peaks  of  which  reach 
an  altitude  of  over  14, 000  feet  above  the  level  of  the  sea.  By  reference 
to  the  lists  of  elevations  along  the  lines  of  railway  that  traverse  it  from 
r^st  to  west,  the  surface  of  our  district  is  found  to  have  a  general  slope 
to  the  eastward  from  near  the  base  of  the  Rocky  Mountains  of  from  10 
to  12  feet  to  the  mile.  Roughly  calculated,  the  average  elevation  of 
the  district  above  the  level  of  the  sea,  exclusive  of  the  locally  elevated 
areas  near  the  mountains,  which  we  have  designated  as  Tertiary  high- 
lands, is  about  4,450  feet ;  the  lowest  point  witiiin  it«  borders,  which  is 
vhere  the  Arkansas  River  crosses  its  eastern  boundary,  is  3,120  feet. 

In  consequence  of  this  easterly  slope  of  the  surface,  the  two  principal 
rivers  of  the  district,  the  Arkansas  and  South  Platte,  traverse  it  in  an 
easterl}^  direction,  the  distance  from  the  base  of  the  mountains  to  the 
eastern  border  of  the  district  being  fully  150  miles.  After  assuming 
this  almost^  easterly  course  upon  the  plains,  both  these  rivers  not  only 
receive  almost  no  accession  to  their  volume  of  water  during  the  summer 
J^son,  but  their  volume  in  summer  time  is  often  actually  lessened 
'  by  evaporation  and  absolution  as  they  flow  to  the  eastward  upon  the 
plains.  Theii;  constant  supply  is  derived  from  their  numerous  branches, 
which  head  among  the  Rocky  Mountains.  These  facts,  together  with 
others  which  will  be  brought  out  upon  the  following  pages,  show  the 
great  aridity  of  the  district  during  at  least  a  portion  of  each  year. 
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During  the  prosecution  of  our  investigations  we  found  it  convenient 
to  divide  the  general  subject  under  three  principal  heads,  namely:  (1) 
the  general  topography  and  surface  features  of  the  district;  (2)  the 
geological  stnicture  of  the  district  and  of  the  adjacent  mountains;  and 
(3)  the  primary  sources  of  water  supply  in  and  around  the  district. 
In  the  presentation  of  our  report  we  shall  follow  the  same  divisions  of 
tlie  subject,  and  add  (4)  a  brief  history  of  the  attempts  that  have  been 
made  by  various  parties  in  and  near  the  dfstrict  to  procure  wat<er  by 
means  of  artesian  borings,  and  (5)  a  statement  of  our  conclusions  and 
recommendations. 

We  shall  also  add\  as  appendices  to  the  main  subject  of  our  report,  (6) 
a  statement  of  the  results  of  incidental  observations  concerning  availa 
ble  sources  of  water  supply  within  the  district  other  than  that  which 
may  be  hoped  for  by  means  of  artesian  wells;  and  (7)  the  special  report 
which  we  have  already  presented  upon  the  artesian  boring  that  has 
been  made  near  Fort  Lyon,  ( 'olo.,  under  the  auspices  of  the  department. 

TOPOORAPHV  AND  SURFACE  FEATURES. 

This  district  being  a  portion  of  the  great  plains,  its  topography,  as 
before  indicated,  is  very  simple,  the  surface  of  the  plain  within  the 
limits  of  the  district  having,  as  has  already  been  stated,  a  general  slope 
to  the  eastward  of  from  10  to  12  feet  to  the  mile ;  but  this,  while  it  is 
quite  sufficient  for  complete  and  rapid  surface  drainage  by  means  of 
its  rivers  and  their  tributaries,  is  too  slight  to  be  detected  by  the  eye. 
The  great  chain  of  the  Kocky  Mountain  system,  made  up  of  a  compact 
mass  of  crowded  peaks  and  gorges,  rises  almost  as  abruptly  as  a  wall 
along  the  whole  western  border  of  the  district.  Within  that  portion  of 
the  great  continental  mountain  chain,  towering  above  the  others,  are 
some  of  the  most  noted  peaks  to  be  found  within  the  limits  of  the  United 
States;  and  no  part  of  that  great  chain  is  more  compact. and  character- 
istic than  is  that  which  borders  the  district  upon  which  we  here  report. 
At  the  base  of  and  closely  against  the  eastern  mountain  front  is  a  com. 
paratively  narrow  fringe  of  foot-hills,  the  larger  ones  of  which  w^ould 
elsewhere  be  regarded  as  mountains,  but  in  the  presence  of  the  mighty 
members  of  the  chain  they  hold  a  subordinate  place.  While  even  the 
higher  peaks  of  the  great  chain  do  not  reach  an  elevation  that  in  full 
exposure  to  the  influence  of  the  sun  would  be  above  the  true  line  of  per- 
ennial snowfall  in  that  latitude,  there  is  a  multitude  of  limited  perennial 
snow-fields  in  the  less  exposed  places  among  those  mountains,  some  of 
which  have  an  elevation  of  3,000  or  4,000  feet  less  than  that  of  the  higher 
peaks;  and  dwellers  in  the  adjacent  plains  are  never  out  of  sight  of  the 
white  glitter  of  these  int^eresting  features  of  mountain  scenery.  From 
these  numerous  small  snow-fields  and  the  comparatively  abundant  rains 
that  fall  upon  the  mountains  and  not  upon  the  plains,  in  summer  time, 
multitudes  of  rivulets  arise.  These  rivulets  gather  and  unite  in  the 
gorges  and  find  their  way  out  upon  the  plains  in  the  form  of  rapid  streams, 
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all  of  which  are  quickly  gathered  together  to  form,  respectively,  the  two 
principal  rivers  of  the  district,  the  Arkansas  and  South  Platte. 

In  consequence  of  retreating  bends  to  the  westward  in  the  course  of 
the  eastern  front  of  the  raountain  range  towards  the  southwestern  por- 
tion of  our  district,  a  part  of  the  mountain  streams  which  unite  to  form 
the  Arkansas  River  do  not  before  their  confluence  enter  the  proper 
limits  of  the  district;  but  those  which  unite  to  form  the  South  Platte 
all  effect  their  confluence  upon  the  plains,  not  only  within  the  district, 
but  within  a  distance  eastward  from  the  foot-hills  of  the  mountains  not 
exceeding  twenty  miles.  All  these  mountain-born  streams  are  constant 
and  copious  in  their  flow,  even  all  through  the  summer,  but  some  of  the 
smaller  ones  which  make  their  exit  from  the  mountains  and  foot-hills 
with  a  copious  flow  of  water  have  their  volume  greatly  diminished,  and 
insomecase«  wholly  obliterated,  upon  the  plains  in  summer-time  by  the 
rapid  evaporation  which  occurs  there  in  consequence  of  the  dryness  of 
the  earth  and  atuu>sphere.  Also,  the  numerous  streams  which  are  rep- 
resented upon  the  maps  in  common  use  as  tributaries  of  the  South 
Platteand  Arkansas,  respectively,  and  which  have  both  their  source  and 
debouchment  upon  the  plains,  are  all  either  dry  during  the 'summer- 
time or  they  are  reduced  to  a  few  isolated  pools.  During  this  portion 
of  the  year  one  may  traverse  these  channels  from  mouth  to  source,  and 
find  a  part  of  them  as  dry  throughout  their  entire  length  as  are  the 
plains  on  either  side  of  them;  or,  approaching  tlie  mountains  in  some  of 
these  dry  chsinnels,  he  may  gradually  come  upon  constantly  flowing 
streams  of  pure  and  good  water  which  is  all  lost  long  before  the  mouth 
of  the  8trea>m  is  reached.  During  a  portion  of  the  spring  and  autumn, 
however,  all  the  streams  of  the  plains  are  broad  and  strong  torrents  of 
umddy  water. 

Traversing  the  gieat  plains,  of  which  our  district  forms  a  part,  the 
^neral  aspect  of  the  surface  is  found  to  be  similar  to  that  of  the  great 
prairie  regions  of  the  States  of  the  Kpper  Mississippi  Valley.  It  is 
ntteriy  treeless  everywhere, except  thatafewclumpsof  cottonwoodsand 
willows  are  found  at  the  river  margins,  and  rarely  some  scattered  cedars 
oocnr  in  rocky  ravines  that  sometimes  cut  the  valley  sides.  Grasses  of 
the  iDost  nutritious  character  for  grazing,  and  various  other  herbaceous 
plants  prevail,  but  vegetation  does  not  cover  the  surface  nearly  so 
thickly  as  it  does  upon  the  prairies.  The  frequent  and  often  abundant 
prevalence  of  cactus  and  other  plants  which  are  chara«teristic  of  arid 
regions  also  gives  a  desert-like  aspect  to  the  whole  landscape  in  summer- 
time, when  the  fresh  vegetation  of  spring  has  withered  away.  The  soil 
of  the  plains  is  evidently  much  the  same  in  character  as  that  of  the 
prairies,  and  tests  that  have  been  made  of  its  capacity  show  that  it  only 
needs  the  seasonable  application  of  water  to  make  it  quite  as  fertile. 

In  the  vicinity  of  the  mountains  within  this  district  we  find  two  areas 
whiehhave  a  distinct  and  considerable  elevation  above  the  great  general 
level  of  the  plain^,  and  which,  while  they  are  near  the  foot-hills  of  the 
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mouutaius,  are  quite  distinct,froin  them.  One  of  these  elevated  areas 
lies  north  of  the  South  Platte  and  between  that  river  and  Lodge  Pole 
Creek.  The  other,  which  is  much  the  larger  area,  lies  to  the  southward 
of  Denver,  and  between  that  city  and  Colorado  Springs.  The  limits 
and  characteristics  of  these  Tertiary  deposits  will  be  explained  under 
the  head  of  geology.  As  we  shall  have  occasion  to  make  further  ref- 
erences to  these  limited  elevated  areas  as  separate  from  the  great  gen- 
eral surface  of  the  plains,  we  shall  in  this  report  designate  thefii  as  tho 
Tertiary  Highlands  ;  but  it  is  proper  to  remark  th^t  this  name  is  pro- 
posed not  for  general  use,  but  only  for  conventional  use  in  this  report. 

The  borders  of  the  more  northerly  of  these  Tertiary  highlands  are 
generally  so  well  defined  that  they  are  readily  recognizable  from  a  dis- 
tance on  the  plains,  because  they  often  assume  the  form  of  more  or  less 
abrupt  bluffs,  from  100  tp  200  feet  high,  and  the}'  are  sometimes  made 
still  more  conspicuous  in  the  monotonous  landscape  by  occasional  clumps 
of  cedai'S  or  scattered  trees  of  that  kind  which  grow  upon  their  crests 
or  slopes.  The  more  conspicuous  of  these  bluifs  have  received  local 
names,  such,  for  example,  as  the  ^'  Chalk  Bluifs,"  just  upon  the  northern 
boundary  of  our  district  and  some  25  miles  southeastward  from  the  city 
of  Cheyenne. 

The  more  southerly  of  the  Tertiary  highland  areas  is  the  larger  and 
much  the  more  elevated,  the  higher  portions  reaching  an  elevation  of 
600  or  800  feet  above  the  general  level  of  the  adjacent  plain.  But  it^s 
boundaries  are  not  so  clearly  defined  by  precipitous  bluffs  as  those  of 
the  northern  area;  its  general  surface  is  more  uneven,  being  divided  by 
erosion  into  numerous  hills  and  ravines ;  and  considerable  portions  of 
the  area  are  occupied  by  somewhat  scattered  sm^ll  bodies  of  timber, 
mostly  pines  and  cedars.  In  some  sense  these  hills  partake  of  the  char- 
acter of  foot-hills  of  the  adjacent  mountains,  but  tht?J'  are  sepai'ate  from 
and  lie  just  east  of  the  foot-hills  proper. 

These  Tertiary  highlands  are  specially  noticed  in  this  report,  not  so 
much  because  they  are  conspicuous  topographical  features  of  that 
strongly  featured  region  as  because  in  the  letter  of  instructions  which 
we  received  when  entering  upon  the  work  the  wish  was  expressed  tha^ 
we  should  learn  as  far  as  practicable  the  probabilities  of  obtaining  wateJ 
by  means  of  borings  of  comparatively  little  depth  in  the  superficial  andj 
Tertiary  deposits.  The  character  of  the  Tertiary  dejmsits  will  be  furthei 
elucidated  und^r  the  head  of  geology  of  these  districts,  and  the  bearinfl 
of  their  structure  upon  the  special  subject  of  this  rei)ort  will  be  ex>ii3 
sidered  under  the  head  of  conclusions. 

Aside  from  these  Tertiary  highlands,  there  is  nothing  in  our* large  dis^ 
trict  to  break  the  monotonous  undulation  Df  the  general  level  of  the  i>laiii 
except  the  shallow  and  usually  broad  valleys  of  the  water-courses,  al 
of  which  have  a  good  degree  of  uniformity  of  character  throughout  thei 
entire  length;  but  the  sides  of  the  smaller  valleys  blend  with  the  undi 
lations  of  the  plains  at  their  ui}per  portions.   Like  the  higher  surface 
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the  plaioss,  the  valleys  are  all  destitute  of  trees,  with  the  unim]>ortaut 
exceptions  that  have  before  been  noticed.  The  valleys  of  the  South 
Platte  and  Arkansas  are  similar  toeaeh  other  in  general  characteristicH 
across  the  whole  breadth  of  the  district.  Their  sides  slope  so  gently 
down  from  the  uplands  or  higher  general  level  of  the  plain  that  it  is 
almost  everywhere  diHicult  to  say  where  the  valley  side  ends  and  the 
higher  land  of  the  plains  begins.  There  is  usually  a  considerable  space 
at  the  bottom  of  the  valley  upon  one  or  both  sides  of  the  ri\er  which  to 
the  eye  appears  nearly  level,  but  which,  as  a  rule,  has  a  gentle  slope 
towards  the  river,  sufficient  for  its  complete  drainage.  These  valley 
bottom  lands  are  generally  of  such  a  character  and  breadth  that  they 
wooJd  make  admirable  farms  if  they  were  only  supplied  with  water  at 
wasouable  times.  Upon  the  lowermost  of  tliese  bottom  lands  the  moist- 
ure derived  from  their  proximity  to  the  river  is  sufficient  for  the  abun- 
dant growth  of  valuable  grasses,  which  are  now  annually  cut  foY  hay. 

GEOLOCJV   OF   THE  DISTRICT. 

The  geology  of  that  portion  of  the  great  plains  which  constitutes  the 
district  upon  which  this  report  is  based,  like  its  topographical  features, 
is  very  simple.  The  strata  which  underlie  it  have  one  broad  but  very 
gentle  general  dip  to  the  eastward,  away  from  the  mountain  chain, 
^hich  dip  is  practically  coincident  with  the  general  slope  of  the  sur- 
fece,  which  has  already  been  described.  Furthermore,  this  dip  and 
the  general  slope  of  the  surface  to  the  eastward  both  coinx;ide  with  the 
general  slope  of  the  two  principal  rivers  of  the  district,  the  South 
Watte  and  the  Arkansas,  the  course  of  both  of  which  upon  the  plains 
Jiiinthe  same  direction.  The  general  features  of  the  geology  of  this 
district  and  that  of  the  adjacent  mountain  region  are  well  shown  in 
til**  atlas  of  Colorado  which  has  been  published  by  the  United  States 
Geological  Survey  of  the  Territories.  A  (;opy  of  a  part  of  one  of  the 
sheets  of  that  atlas  accompanies  this  report,  containing  such  additions 
^yusas  we  have  thought  necessar3'  for  the  elucidation  of  the  subject 
io  hand.  Certain  of  the  minor  geological  details  which  cannot  be 
clearly  shown  upon  the  ma]>,  especially  the  secondary  undulating  dips 
^  the  strata  of  the  plains,  which  we  regard  as  having  an  important 
bearing  upon  the  question  of  artesian  water  supply,  were  worked  out 
^^U8  daring  the  past  season. 

The  jcreat  axial  mass  of  the  Rocky  Mountain  chain  which  lies  adja- 
<*nt  to  our  district  consists  of  unstratified  arcluran  rocks,  a  large  part 
of  which  are  granitic  in  comi)Osition.  The  plains  in  the  region  which 
^JDbraces  the  district  upon  which  we  report  are  underlaid  by  different 
fonnations  of  stratified  rocks,  which  formations  in  the  vicinity  of  the 
fountains  are  known  to  range  in  the  geological  age  from  the  Triassic 
to  the  Tertiary ,  inclusive.  At  certain  places  among  the  mountains  and 
fcot-hills  which  adjoin  our  district  upon  the  west  a  few  isolated  por- 
tions of  Silurian  and  Carboniferous  formations  have  been  discovered,  but 
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the  development  of  these  paleozoic  rocks  is  so  slight  that  for  our  pres- 
ent purposes  we  do  uot  think  it  necessary  to  make  an.ythiujg;  more  than 
incidental  reference  to  them.  All  the  other  formations  here  referred  to^ 
except  the  Tertiary,  are  abruptly  dexed  up  against  the  archsean  axial 
nucleus  of  the  mountains,  and  enter  largely  into  the  structure  of  the 
narrow  range  of  foothills  of  those  mountiiins.  Many  of  these  foothills, 
being  composed  of  the  upturned  harder  and  softer  stata  of  the  forma- 
tion just  mentioned,  have  been  so  shaped  by  erosion  that  they  form  more 
or  less  sharply  angular  longitudinal  ridges,  which  are  commonly  desig- 
nated as  hog- backs.  It  is  among  the  foot-hills,  where  the  stratified  rocks 
are  upturned,  that  the  latter  are  to  be  seen  and  studied  to  best  advan- 
t>age,  because  out  upon  the  plains  the  higher  formations  of  the  series 
cover  the  next  underlying  ones  successively,  and,  except  at  occasional 
exposures,  even  the  uppermost  ones  are  covered,  as  with  a  mantle,  by 
the  superficial  deposit  or  debris  of  the  plains.  This  debris  is  really 
that  which  has  been  derived  from  the  easily  disintegrated  underlying 
rocks,  and  which,  mixed  with  gravelly  fragments  that  have  been  derived 
from  the  mountains,  constitutes  the  soil  and  subsoil  of  the  plains. 

The  Tertiary  stratii  of  this  district  were  no  doubt  once  flexed  up 
against  the  mountains  like  those  of  the  formations  which  underlie  them, 
but  perhaps  to  a  considerably  less  extent  than  those;  but  they  have  been 
removed  by  erosion  from  those  rocks  which  once  underlaid  them  and 
now  enter  into  the  structure  of  the  foot-hills.  Those  Tertiary  rocks  no 
doubt  also  once  extended  far  out  upon  the  plains,  covei^ing  Uirge  areas 
there;  but  with  the  exception  of  the  two  limited  areas  that  we  have 
already  described  as  the  Tertiary  highlands,  which  are  composed  of 
those  strata,  they  have  all  been  removed  by  erosion  from  the  plaiu» 
portion  of  our  district  also. 

The  following  is  a  tabular  statement  of  the  whole  series  of  forma- 
tions of  stratified  rocks  which  pertain  to  the  district  here  reported  on, 
except  the  small  Silurian  and  Carboniferous  deposits  which  have  before 
been  mentioned.  Opposite  the  names  of  each  group  is  placed  the  ap- 
proximate thickness  in  feet  which  they  respectively  attain  in  the  western 
part  of  the  district,  the  measurements  having  been  taken  where  the 
strata  are  upturned  against  the  mountains: 

Feet. 

Tertiao' 200  to  1,400 

^Laramie 200  to  1,000 

rFox  Hills  Groups 1,200  to  1,500^ 

Cretaceous  I  Colorado  Groups 800  to  1,000^2,250  to  2,900 

i  Dakota  Groups 250  to      40oJ 

Jurassic 400  to      800 

Triassic 1,500  to  2,000 

Total 4,550  to  8,100 

Tertiary  deposits. — ^The  deposits  which  we  have  designated  as  of  Ter- 
tiary age  are  not  now,  as  before  stated,  fiexed  up  against  the  mountains^ 
but  their  western  borders  are  very  near  to  the  foot-hills.    The  more 
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northerly  of  the  two  areas  within  the  district  lies  just  apoii  its  northeru 
boandary,  and  extends  out  upon  the  plains  some  75  or  80  miles  to  the 
eastward  from  the  foot-hills  within  the  district,  and  still  further  east- 
ward in  the  district  which  lies  just  north  of  it.  The  more  southerly  of 
the  two  Tertiary  areas  is  some  50  miles  across  from  east  to  west,  and 
about  40  miles  across  from  north  to  south.  The  strata  of  both  these 
Tertiary  deposits  are  all  approximately  level,  or  they  dip  slightly  to  the 
eastward,  like  those  upon  which  they  rest. 

While  the  strata  of  both  the  northern  au<l  southern  Tertiary  high- 
lauds  here  referred  to  undoubtedly  belong  to  the  Tertiary  period,  and 
areas  undoubtedly  of  fresh- wat«r  origin,  it  is  understood  by  us  that 
those  of  the  two  areas,  respectivolj*,  are  not  referable  to  one  and  the 
same  epoch  of  the  Tertiary  i)eriod.  But  they  both  rest  directly  upon 
the  Laramie  Group,  and  the  lithological  character  of  the  (me  being 
closely  like  that  of  the  other,  they  are  practically  one  for  our  i)resent 
purpose,  which  is  only  to  show  the  bearing  of  the  geological  structure 
of  the  district  upon  the  question  of  water  supply  by  artesian  borings 
within  its  limits.  The  areas  occupied  by  those  Tertiary  deposits  are 
represented  by  the  spaces  on  the  accompanying  geological  map  which 
are  colored  plain  yellow  and  marked  by  the  letter  T. 

These  Tertiary  deposits  of  both  areas  are  largely  made  up  of  friable 
sandstones,  sandy  shales,  and  conglomerates,  with  very  few  "clayey 
layers,  and  also  some  strata  of  more  or  less  compact  sandstone.  They 
contain  comparatively  few  layers  that  are  impervious  to  water  or  that 
would  materially  obstruct  its  pen*x)lation  through  the  w^hole  formation. 

Laramie  Group. — This  group  of  strata  constitutes  the  coal-bearing 
formation  of  Colorado  east  of  the  Roeky  Mountains.  It  has,  in  our 
district,  a  maximum  thickness  of  about  1,000  feet :  but  over  a  large  part 
of  the  district  its  strata  are  reduced  by  erosion  to  100  to  200  feet  in 
thickness,  and  upon  the  borders  of  the  river  valleys  it  has  been  thinned 
out  entirely  by  erosion,  which  has  also  here  and  there  laid  bare  the 
underlying  Cretaceous  strata. 

This  formation  is  shown  by  the  character  of  its  fossil  remains  to  have 
been  of  brackish- water  origin;  and  we  regard  it  as  holding  a  transi- 
tional position  between  the  strata  of  Cretaceous  and  Tertiary  periods 
proper,  in  its  biological  characteristics  partaking  of  both.  It  is  quite 
uoiform  over" the  whole  district  in  its  lithological  characteristics,  being 
made  up  largely  of  clayey  strata,  which  are  more  or  less  sandy,  and 
occasional  sandstones  and  sandy  shales,  all  of  which  are  usually  more 
or  less  calcareous.  Therefore,  as  a  w^hole,  it  is  evidently  a  formation 
through  which  water  could  work  its  way  slowly  if  at  all  by  percolation, 
although  a  few  of  its  layers  are  so  sandy  and  slightly  compacted  that 
water  might  apparently  percolate  through  them  with  some  facility  if  it 
were  not  obstructed  by  the  impervious  layers  above  and  beneath  them. 

The  strata  of  the  Laramie  Group  occupy  a  greater  portion  of  the  area 
of  the  district  immediately  l^eneath  the  superficial  deposit  than  those 
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of  all  the  other  formations  together;  in  consequence  of  which,  and  of 
its  lithological  characteristics  a«  already  described,  it  has  a  ver}^  iin- 
l)ortant  bearing  upon  the  questions  to  be  discussed  in  this  report.  The 
area  occupied  by  the  Laramie  Group  is  shown  by  the  spaces  upon  the 
accompanying  geological  map  which  are  colored  by  green,  circular  dots 
on  a  yellow  ground, and  marked  by  the  letter  L.  Although  the  flexed 
condition  of  the  strata  oT  this  group,  in  the  immediate  vicinity  of  the 
mountains,  shows  that  they  were  all  originally  upturned  to  an  equal 
extent  with  the  others  which .  underlie  them,  they  are  now  not  often 
found  to  enter  into  the  structure  of  the  foot-hills  proper.  This  is 
without  doubt  due  to  the  fact  that  the  Laramie  strata,  being  as  a  rule 
comparatively  soft  and  friable,  have  been  removed  by  erosion  wherever 
they  have  been  prominently  exposed  by  reason  of  the  upward  flexure, 
while  the  harder  strata  of  the  formations  beneath  them  remain  in  the 
form  of  the  prominent  hog-backs  among  the  foot-hills  that  have  already 
been  described. 

Cretacemm  formationH. — The  strata  of  marine  origin  which  are  refer- 
able to  the  Cretaceous  period  are  in  Colorado  divisible  into  only  three 
distinct  groups,*  namelj",  the  Fox  Hills  or  Upper,  the  Colorado  or  Mid- 
dle, and  the  Dakota  or  Lower.  All  three  of  these  groups  are  flexed  up 
together  against  the  mountains,  and  all  three  of  them  enter  t.o  some  ex- 
tent info  the  structure  of  the  foot-hills.  Upon  the  plains  the  Cretaceous 
strata,  like  all  the  others,  being  in  nearly  a  horizontal  position,  do  not 
produce  any  prominent  features  in  the  landscape. 

JS^ext  to  the  Laramie  Group,  the  strata  of  these  three  Cretaceous 
groups  occupy  a  greater  portion  of  the  surface  of  the  district  than  any 
other.  Upon  the  plains  they  are  exposed  in  the  valleys  and  vicinity 
of  the  rivers  and  their  larger  tributaries ;  and  the  ai-eas  which  they  oc- 
cupy are  represented  by  the  spaces  on  the  accompanying  geological 
map,  whicli  are  colored  green  and  marked  by  the  letters  Cr. 

The  lithological  characteristics  of  these  three  groups,  as  well  as  those 
of  the  others  yet  to  be  noticed,  have  an  important  bearing  upon  the 
question  of  artesian  water  supply. 

The  Fox  Hills  Group  is  composed  in  large  ])art  of  bluish  clayey  strata, 
somewhat  arenaceous  for  the  upper  portion,  and  sandstones  and  sandy 
shales  for  the  lower  i>t)rtion ;  but  among  the  latter  are  many  soft  and 
some  clayey  layers. 

The  Colorado  Group  is  composed  very  largely  of  argillaceous  shales, 
and  toward  the  base  these  shales  are  somewhat  firm  and  calcareous,  and 
often  fissile.  This  description  applies  more  particularly  to  the  northern 
portion  of  the  district,  but  in  the  southern  portion  this  group  is  much 
more  cJilcareous  than  in  the  northern,  and  near  its  upper  portion  there 
are  many  layers  of  firm,  regularly-bedded,  gray  limestone.  As  a  whole, 
the  Colorado  Group  is  on(?  that  will  evidently  not  allow  the  free  perco- 

"See  Aniuial  Hoport  U.  S.  Gfol.  Snr.  T<»it.  f<>r4876,  p.  29. 
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lation  of  water  tiirough  it.     ludeed,  it  is  evident  that  this  groux)  would 
present  great  obstraction  to  the  percolation  of  water. 

The  Dakota  Group  is  largely  made  up  of  coarse,  rough  layers  of  more 
or  less  firm  sandstone,  and  although  a  considerable  portion  of  it  is  soft, 
and  sometimes  clayey,  it  is  perhaps  more  pervious  to  water  than  any  of 
the  other  fonnatioos  which  underlie  the  district.  These  sandstones  are 
therefore  regarde4l  as  presumably  water-bearing  strata.  It  is  one  of 
the  most  uniform  in  its  lithological  characteristics  of  all  the  Cretaceous 
groups  of  North  America. 

Jura^Hc. — This  is  one  of  the  thinner  of  the  formations  which  underlie 
our  district,  averaging  only  500  feet  at  its  western  border,  where  the 
formation  is  upturned  among  the  foot-hills.  It  is  composed  mainly  of 
arg;illaceons  material,  in  the  form  of  clayey  and  somewhat  sandy  shales,  ' 
with  occasional  beds  of  impure  limestone  and  sometimes  snmll  deposits 
of  gypsum.  As  a  whole,  therefore,  this  formation  is  also  one  of  the  most 
impervious  to  water.  Although  it  is  evident  that  these  Jurassic  strata 
niiderlie  at  least  all  the  western  i>ortion  of  our  district,  none  of  them  are 
exposed  at  the  surface  within  its  limits,  but  the  whole  formation  is  up- 
turned among  the  foot  hills,  where,  being  composed  of  easily  eroded 
material,  it  usually  occupies  the  longitudinal  valleys  which  are  bordered 
on  either  band  by  the  hogbacks  of  the  Dakota  and  Triassic  groups  re- 
spectively. 

The  limited  area  within  which  the  strata  of  this  group  are  ex])osed 
at  the  sarfa<^  is  too  small  to  be  represented  alone,  and  it  is  therefore 
included  in  the  very  narrow,  irregular,  interrupted  purple  strii)e  upon 
the  accompanying  geological  map,  marked  by  the  letters  J.  T.,  which 
ako  includes  the  Triassic  strata. 

Triatme. — Although — as  is  shown  by  the  narrow  space  upon  the  map 
which  ha«  just  been  mentioned — this  formation  occupies  a  very  narrow 
^u^  of  the  surface,  it  is  the  thickest,  and  in  some  respects  one  of  the  most 
important  of  the  formations  which  we  have  occasion  to  discuss.  It  has 
an  average  thickness  of  about  1,700  feet.  It  is  composed  mainly  of 
:*andstones,  which  are  often  coarse,  and  wliich  sometimes  alternate  with 
layers  of  conglomerate.  The  nearly  uniform  red  color  that  prevails 
throQghout  the  formation  almost  everywhere  has  caused  the  common 
name  of  **  Red  Beds"  to  be  applied  to  it.  The*  sandstone  layers  are 
nsually  harder  than  those  of  the  other  formations,  but  still  thev  are  not 
very  dense,  and  those  alternate  with  softer  layers,  some  of  which  are 
J^illaceous.  The  greater  part  of  the  strata  of  this  formation  being 
harder  than  those  of  the  other  formations  that  have  been  described,  they 
often  form  large  and  conspicuous  hills  among  the  foot-hills,  many  of 
*'hich  are  in  the  form  of  huge  hog- backs. 

Like  the  Jurassic,  none  of  the  strata  of  the  Triassic  formation  are  ex- 
posed upon  the  plains,  and  therefore  not  within  the  limits  of  our  dis- 
trict, and  the  foregoing  description  has  been  drawn  wholly  from  the 
strata  as  they  are  seen  among  the  foot-hills.    That  the  formation  reall 
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does  extend  far  out  from  the  moantaius  under  the  plains  is,  in  olir 
opinion,  not  to  be  questioned,  and  that  tlie  strata  have  the  same  gen- 
eral characteristics  there  may  be  legitimately  inferred  from  the  fact 
that  those  characteristics  are  very  uniform  wherever  the  formation  is 
found  at  the  surface  on  both  sides  of  the  Rocky  Mountains.  These 
inferences  are  also  confirmed  by  the  result  of  the  boring  that  ha«  been  ' 
made  near  Fort  Lyon.  ! 

This  formation,  composed  as  it  is  of  sandy  rock,  would,  if  its  strata 
were  loosely  compacted  and  regularly  bedded,  no  doubt  allow  the  ready 
percolation  of  water;  but  many  of  the  strata  are  often  found  to  be  very 
dense,  and  many  are  also  so  argillaceous  as  to  render  it  unlikely  that 
much  water  could  percolate  through  them.  But  the  formation  is  a 
very  thick  one,  and  many  of  the  strata  would  doubtless  be  permeable 
wherever  a  water  supply  may  exist  in  contact  with  them.  Therefore 
we  shall  regard  it  as  like  the  Dakota  sandstone — a  presumably  water- 
bearing formation. 

The  formations  tliat  we  have  here  described  constitute  the  whole 
series  of  stratified  rocks  that  are  known  to  underlie  the  district.  The 
small  local  deposits  of  Silurian  arid  Carboniferous  strata,  which  are  in 
a  few  places  found  among  the  foot  hills  and  the  adjacent  mountains^ 
suggest  that  the  same  formations  exist,  to  some  extent  at  least, 
beneath  the  surface  of  our  district,  and  consequently  beneath  the 
Triassic  rocks.  Possibly  the  last-named  strata  may  there,  at  least  in 
part,  rest  directly  upon  the  archfean  rocks,  a«  they  are  seen  to  do  in  most 
cases  at  the  foot-hills;  but  in  any  case  the  arch^ean  rocks  doubtless  lie  at 
a  depth  beneath  the  plains  that  will  be  beyond  the  reach  of  any  borings 
that  it  will  be  found  exx>edient  to  make  there. 

.  The  only  method  by  which  the  actual  presence  beneath  the  surface  of 
the  plains  of  any  series  of  rocks  older  or  lower  than  the  Cretaceous 
can  be  demonstrated  is  by  artesian  borings.  We  may,  however,  to 
some  extent,  diaw  inferences  as  to  the  probable  presence  or  absence  of 
certain  formations,  respectively,  beneath  given  portions  of  the  district. 
For  example,  it  is  probable  that  beneath  its  eastern  portion  the  Silurian 
and  Carboniferous  rocks  are  present  and  more  fully  developed  there 
than  they  are  at  the  foot  of  the  mountains,  because  those  rocks,  as  well 
as  those  of  Devonian  age,  are  well  developed  in  the  valleys  of  the  Mis- 
sissippi and  Lower  Missouri  Rivers.  Again,  the  Jurassic  and  Triassic 
strata,  especially  the  latter,  are,  as  has  already  been  shown,,  well  de- 
veloped along  the  western  border  of  tlie  district;  but  neither  of  these 
formations  are  known  to  exist  in  the  Mississippi  and  Lower  Missouri 
Valleys,  nor  at  any  point  between  them  and  the  eastern  base  of  the  Rocky 
Mountains.  Therefore  the  inference  is  plainly  correct  that  those  forma- 
tions have  thinned  out  somewhere  beneath  the  plains,  and  it  is  possible 
that  they  may  have  done  so  before  they  reached  the  eastern  border  of 
the  district.  It  is  also  probable,  or  even  practically  certain,  that  the 
Cretaceoos  strata,  except  the  Dakota  Group,  also  materially  dimin- 
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iah  in  thickness  as  they  extend  to  the  eastward.  The  same  is  evi- 
dently true  of  the  Laramie  (ironp,  which  doabtless  thins  out  entirely 
in  Western  Kansas  and  Nebraska. 

If,  therefore,  we  should  make  a  boring  upon  the  plains  within  a 
short  distance  eastward  from  the  Rocky  Mountains  we  should  expect, 
from  our  knowledge  of  tlie  character  and  order  of  the  strata  as  we  find 
them  fiexed  up  against  the  mountains,  that  the  drill  would  pass  through 
thesame  formations  and  in  the  same  order.  The  boring  that  has  been 
made  at  Fort  Lyon,  ('olo.,  under  the  auspices  of  the  Agricultural  De- 
partment, has  really  proved  that  this  condition  of  things  exists  beneath 
the  plains,  100  miles  eastward  from  the  mountains. 

It  is  unfortunate,  however,  speaking  from  a  geologist's  stand-point, 
that  the  boring  there  was  not  carried  down  until  theTriassic  rocks  were 
passed,  instead  of  stopping,  as  it  did,  in  those  strata.  This  act,  however, 
was  plainly  justified  from  an  economic  stand-point,  as  we  have  shown 
in  our  special  report  upon  the  subject. 

If  we  were  to  make  a  boring  upon  the  plains  near  the  eastern  bor- 
der of  our  district,  which  is  some  150  miles  eastward  from  the  base  of 
the  mountains,  we  might,  from  our  knowledge  of  the  broad,  geographical 
extent  of  those  formations,  reasonably  expect  to  find  all*  the  formations 
present  there,  fi'om  the  Laramie  to  the  Dakota  (4roup,  inclusive;  and 
perhaps  also  the  Jurassic  and  Triassic.  It  may  be,  however,  that  the 
two  latter  formations  have  entirely  thinned  out  before  reaching  so  far 
eastward ;  and  it  is  quite  certain  that  all  the  others,  except  the  Dakota 
Group,  which  is  known  to  exist  in  full  force  in  Kansas  and  Nebraska, 
would  be  found  to  have  become  much  thinner  than  they  are  at  the  base 
of  the  mountains.  The  question  of  the  thinning  or  thickening  to  the 
eastward  or  westward  of  the  formations  that  underlie  the  plains  is  a 
matter  of  practical  importance,  as  well  as  of  geological  interest,  as  will 
be  seen  by  our  remarks  under  the  head  of  conclusions.  In  this  connec- 
tion it  sboald  be  stated  that  we  have  good  reasons  for  believing  that  as 
a  whole  the  stratified  rocks  which  underlie  the  plains  are  much  thinner 
at  the  eastern  than  at  the  western  border  of  our  district. 

The  nnstratified  archicau  rocks  of  the  Rocky  Mountain  region,  and 
^hicb  it  is  assumed  deeply  underlie  our  whole  district,  appear  at  the 
wrface  within  those  areas  which  on  the  accompanying  geological  map 
are  colored  with  a  pink  tint,  and  are  marked  with  the  letter  M.  They 
are  such  as  are  often  designated  as  metamorphic  rocks,  and  are  similar 
in  character  to  those  which  underlie. the  lowest  stratified  rocks  elsewhere, 
so&r  as  that  character  relates  to  the  question  of  artesian  water  supply 
That  is,  not  hoiwg  stratified,  we  cannot  calculate  upon  the  course  that 
water  will  take  in  passing  through  them,  nor,  indeed,  can  we  think  it 
pwibable  that  water  will  find  its  way  by  percolation  through  them 
l^Qeath  the  surface  to  any  considerable  horizontal  distance  from  the  place 
*kere  it  falls  from  the  clouds.  It  is  true  that  springs  are  more  or  less 
frequently  met  with  among  that  portion  of  the  Rocky  Mountains  which 
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lies  adjacent  to  our  district,  Issuing  from  the  archajaii  rocks,  and  water 
is  also  frequently  so  abundant  in  the  deeper  mines  of  those  mountains 
as  to  greatly  impede  the  working  of  them. 

This  water  is  without  doubt,  in  every  case,  derived  from  the  rains  and 
snows  that  fall  upon  the  mountains  in  the  immediate  vicinity  of  the 
springs  and  mines  referred  to,  and  il  has  made  its  way  tor  these  outlets 
through  the  numerous  irregular  fissures  which  prevail  in  such  rocks. 
These  fissures,  being  irregular  in  character  and  direction  and  the  rocky 
masses  through  which  they  pass  being  without  stratification,  the  courses 
which  those  fissures'  may  take  cannot  be  calculated.  Their  irregular 
character,  ai)d  the  well-known  character  of  the  kind  of  rock  through 
which  they  pass,  renders  it  certain  that  however  numerous  these 
fissures  may  be  they  do  not  form  continuous  channels  for  the  c<mduc- 
tion  of  water  to  any  considerable  horizontal  distance  beneath  the  sur- 
face. While  it  is  probable  that  water  may  percolate  through  the  great 
mass  of  the  unstratified  rocks  of  the  Rocky  Mountains,  and  that  some 
water  mav  find  its  wav  thus  and  bv  means  of  fissures   beneath  the 

t-'  t'  •> 

stratified  rocks  upon  the  plains  in  the  immediate  vicinity  of  the  mount- 
ains, it  is  not  to  be  expected  that  even  small  quantities  of  water  should 
be  thus  conveyed  beneath  the  plains  to  any  considerable  distance  from 
its  mountain  sources.  Practically,  then,  we  think  we  are  justified  in 
regarding  the  unstratified  archa^an  rocks  as  forming  an  impervious  base 
to  the  stratified  series  of  rocks  within  which,  if  anywhere,  we  iftay  hope 
to  obtain  a  water  supply  upon  the  plains  by  means  of  artesian  borings. 

We  have  already  referred  to  the  gentle  general  dip  to  the  eastwartl 
from  the  base  of  the  mountains  of  all  the  formations  of  stratified  rocks 
which  underlie  our  district.  Although  neither  this  easterly  general  dip 
nor  the  modifications  of  it  which  exist  in  various  parts  of  the  district  . 
are  discernible  to  the  eye,  our  acquaintance  with  the  lithological  and 
paleontological  characteristics  of  the  strata  which  are  exposed  at  dif- 
ferent points  on  the  plains  throughout  the  district,  taken  in  connection 
with  several  series  of  elevations  above  the  level  of  the  sea  that  have  been 
referred  to  has  enabled  us  to  reach  conclusions  that  would  not  have 
been  otherwise  attainable.  A  portion  of  those  series  of  elevations  w^e 
have  obtained  from  (Tannett;s  published  lists,  and  others  have  been 
furnished  to  us  by  the  officers  of  the  Union  Pacific  and  Burlington  and 
Missouri  River  Railroad  Companies  respectively. 

The  modification  of  the  general  eastwardly  dip  of  the  strata  of  the 
district  which  has  been  referred  to  consists  of  gentle  undulations  of  the 
strata,  which  are  so  very  broad  and  slight  that  they  could  not  be  detected, 
except  by  means  of  the  railroad  levelingsthat  have  been  referred  to  and 
the  surface  slopes  of  the  Arkansas  and  South  Platte  rivers.  We  have" 
used  the  surface  slopes  of  these  rivers  as  base-levels  by  which  to  note 
the  rise  and  dip  of  certain  recognizable  and  persistent  strata,  above  and 
below  those  levels,  in  the  banks  of  the  Rivers  respectively.  By  means 
^"^     e  methods  of  observations  we  have  ascertained  that  the  Arkansas 
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dud  South  Platte  Bivers  each  rans  upon  a  very  gentle  auticlinal  axis  of 
the  underlying  strata,  which  axis  extends  across  nearly  or  quite  the 
whole  breadth  of  the  district.  Consequently,  there  is  a  very  gentle  and 
very  broad  synclinal  axis  between  the  two  rivers.  The  distance  be- 
tween the  two  rivers  at  the  eastern  portion  of  our  district  is  about  180 
miles,  aud  the  extent  to  which  the  strata  are  flexed  downward  between 
them  there  is  estimated  at  about  400  feet. 

The  gentle  undulations  along  north  and  south  lines  which  the  strata 
of  the  plains  are  found  to  possess,  and  which  lie  at  right  angles  with 
the  broad  east  and  west  anticlinals  and  synclinals  that  have  been 
mentioned,  have  been  exi)lained  in  our  special  report  upon  the  boring 
vhicb  has  been  made  near  Fort  Lyon,  Colo.,  under  the  auspices  of  the 
Department  of  Agriculture,  and  which  is  added  to  this  report  in  tho 
form  of  an  appendix.  !N"o  such  undulations  have  been  observed  along 
the  valley  of  the  South  Platte,  and  although  they  may  exist  elsewhere 
in  the  district  than  in  the  valley  of  the  Arkansas  Kiver  their  presence 
has  not  been  detected.  Those  undulations,  as  shown  in  the  report  re- 
ferred to,  have  an  important  bearing  upon  the  question  of  artesian  water 
jsopply  in  the  region  of  that  valley.  It  will  also  be  seen  in  thfe  sequel 
that  the  broad  synclinal  between  the  two  rivers  of  the  plain,  which  has 
Wu  explained,' although  so  slight  in  the  amount  of  its  depression,  is  a 
very  important  geological  feature  in  relation  to  the  subject  of  this  report. 

The  superficial  deposits  of  the  plaim. — Before  closing  these  remarks 
upon  the  geology  of  the  district,  further  mention  should  be  made  of  the 
sai>erficial  deposits  or  debris  of  the  plains.  This  material,  as  already 
stated,  is  derivedmaiulj^from  the  immediately  underlying  s|ratitied  rocks, 
by. their  disintegration;  but  scattered  among  it,  even  as  far  out  from 
the  mountains  as  the  eastern  border  of  our  district,  are  small  fragments 
«f  granitic  rock,  which  by  its  character  is  plainly  seen  to  have  been  de- 
rived from  the  archa^an  rocks  of  the  mountains.  It  was  probably  trans- 
ported thence  by  the  action  of  ice  during  the  glacial  epocb.  This  fine 
angular  gravel  sometimes,  but  seldom,  is  found  in  perceptible  local  accu- 
nmlations  upon  the  higher  surfaces  of  tlie  plains,  but  it  is  more  percepti- 
ble in  the  valleys.  •  Indeed,  the  larger  valley  bottoms  are  apparently-  all 
nnderlaid  by  material  which  consists  largely  of  this  loose  drift-gravel. 
This  condition  of  the  ground  makes  the  procuring  of  ordinary  wells  of 
?ood  water  at  moderate  depth  in  tbe  larger  valley  bottoms  of  the  dis- 
trict an  easv  matter  in  almost  all  cases. 

PRIMAUY   SOURCES  OF  WATER   SUPPLY. 

In  such  districts  as  lie  below  the  level  of  great  lakes  or  other  bodies 
of  water  that  may  exist  in  their  vicinity,  it  is  possible  that  an  artesian 
^ater  supply  may  be  derived  from  such  a  source.  In  the  region  within 
^hich  our  district  is  located,  however,  no  such  source  of  supply  can  be 
considered,  l>ecause  no  such  bodies  of  water  exist  there  nor  in  the 
regions  round  about,  and  no  rivers  traverse  the  district  other  than  those 
515C 2 
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which  have  their  rise  in  the  adjacent  mountains.  Therefore,  the  only 
primary  source  of  water  8ui>ply  to  be  considered  in  this  report  is  that  of 
rainfall. 

For  the  purpose  of  showing  the  amount  of  water  that  fulls  upon  the 
surface  in  and  around  our  district,  the  following  tables  of  rainfall  are 
given,  which  have  been  compiled  from  the  published  reports  of  the 
United  States  Signal  Office,  the  publications  of  the  Smithsonian  Institu- 
tion, and  Powell's  Report  on  the  Lands  of  the  Arid  Region  of  the  United 
States.  So  few  stations  of  observation  have  been  located  upon  the 
more  arid  portions  of  the  great  plains  that  these  tables  do  not  really 
show  the  full  extent  of  the  contrast  between  those  portions  and  the 
more  favored  region  immediately  to  the  eastward  as  regards  the  amount 
Qf  rainfall,  but  these  data  are  the  most  instructive  of  any  that  we  have 
found  available  for  our  present  purposes. 


Table  No.  1. — Annual  and  monthly  rainfaH  at  certain  poinU  in  Colorado^  Wyoming j  Nt- 
braskaj  and  Kansas,  for  the  five  years  ending  June  30, 1879. 
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Table  No.  1, — Annual  and  monthly  rainfall  at  certain  points  in  Colorado,  ^c — Continued. 
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2. 20   12. 15  '  3. 26 
1. 00  I  2.  62  ,  3. 36 
0.44     1-fM  I  1.30 

• 
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d 

1-9 
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H 

Pike's  Peak : 

Deorer 

i 

3.71     2.66 
0. 40  1  0.  39 
0.32  ,  0.20 
2.33  1  0.43 
0. 87  ■  0. 08 
0.07  1  0.93 
1. 16     0. 54 
1 

0.68 
0.32 
0.07 
3.31 
4.40 
4.09 
9.90 

51.26 
15.47 

Cbercnne 

8.90 

Xortk  Platte 

0.11 
0.17 
2.17 
0.32 

1.92     2.25 
0.40  '  0.90 
1.  77     5.  53 
0. 42     3.  04 

1 

17.15 
14.55 
29.03 

LnTenworth 

29.49 

*Tbe  r^nfall  for  Jnly  and  Aneust,  1874,  waa  not  recorded,  and  those  entries  in  this  table  have  been. 
iQpplied  by  taking;  the  mean  of  Die  rainfall  for  those  two  months  in  the  other  fonr  years. 

Mean  annual  rainfall  for  the  five  years  ending  Jane  30,  1879. 


Longitude. ;  Eainfall. 


Drarer.  Colo 

Pilu'iPeak^Colo... 

Fort  Lyon,  Colo 

Cheyeoae,  Wyo 

Smh  Platte,  l^ebr. 
Mfe  City,  Kans. . . 

Oiu!ba,»ebr 

Ltsreairorth,  Kans 


o     / 

Tnehei. 

105  00 

15. 322 

lOo  03 

31.548 

102  50 

12.560 

104  49 

10.154 

100  46 

18.490 

100  00 

17. 298 

95  56 

36. 160 

94  52 

39.  018 

Table  No.  2. — Totals  of  annual  rainfall  at  Sidney  Barracks,  Fort  McPkerson,  and  Fort 

Kearney,  Nebraska. 


Sidney  Barrack.s. 
Longitnde  102o  58'. 


1873. 
1374. 


inches. 
12.38 
14.77 


Mean 13.58 

Fort  McPherson. 

Longitude  100°  30'. 

Inches. 

l8Sg...» 29.01 

19© 10.08 

m 18.62 

IWl 20.04 

W32 16.07 

\m 18.86 

1874 17.16 


Mean 18.55 


Fort  Kearney. 

Longitude  98^  57'. 

Inches- 

1849 45.76 

1850 25.07 

1851 26.44 

1852 20.65 

1853 29.90 

1854 26.65 

1855 25.05 

1856 29.10 

1857 28.62 

1858 26.14 

1859 16.10 

1860 : 16.85 

1861 • 19.34 

1862 22.10 


Mean* 25.55 


*It  will  be  seen  that  the  data  giv^en  for  Fort  Kearney,  which  are  copied  from 
^Smithsonian  reports,  end  with  the  year  1832.  It  is  claiinad  by  some  persons  con- 
v«Ruit  with  the  facts,  that  there  has  been  a  material  increase  in  the  annual  rainfall 
■aeetfaat  time,  but  wd  have  not  the  data  at  hand  which  will  indicate  whether  such 
ttiincreaae,  if  it  really  has  occurred,  is  likely  to  be  permanent. 
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The  order  of  arraugemeiit  of  the  names  of  the  stations  of  observation 
that  are  given  iu  both  the  foregoing  tables  is  from  west  to  east ;  that  is, 
the  more  westerly  ones  are  given  first,  the  object  being  to  show  the  in- 
creasing amount  of  rainfall  as  one  goes  eastward  from  the  said  plains, 
until  the  region  is  reached,  where  it  is  abundant  for  the  purposes  of 
agriculture. 

The  plains  are  arid  up  to  the  immediate  base  of  the  mountains,  and 
the  great  mountain  chain  is  surrounded  upon  all  sides  by  an  arid  region. 
Upon  the  mountains  themselves,  howev^er,  as  is  well  known,  the  rainfall 
is  much  greater  than  it  is  on  the  plains  adjacent,  or  in  the  broad  inter- 
vales which  separate  the  subordinate  chains  that  constitute  the  great 
Rocky  Mountain  system.  This  fact  is  clearly  seen  by  comparing  the 
rainfall  upon  Pike's  Peak,  as  given  in  the  foregoing  table,  with  that  of 
Denver  and  Cheyenne,  both  o#  which  places  are  on  the  plains  near  to 
the  mountains. 

It  would  have  been  more  satisfactory  if  we  had  found.it  practicable 
to  obtain  accurate  data  upon  the  whole  of  that  portion  of  our  district 
ii'hich  lies  to  the  eastward  of  a  line  between  Denver  and  Cheyenne,  but 
no  stations  of  observation  have  been  established  there,  so  far  as  we  are 
aware,  except  that  of  Fort  Lyon.  Sidney  Barracks,  however,  lies  just 
north  of  the  northeastern  portion  of  our  district,  and  being  located  upon 
a  continuation  of  the  plains  which  include  the  district,  its  data  will 
serve  our  purpose  well  in  connection  with  the  others.  Tiie  data  of  that 
station,  together  with  those  of  Denver,  Cheyenne,  and  Fort  Lyon,  will, 
we  think,  give  an  average  that  will  very  nearly  represent  the  mean 
annual  rainfall  for  our  district  as  a  tvhole. 

The  mean  annual  rainfall  for  those  four  stations  we  find  to  be  12.905 
inches;  and  in  view  of  the  fact  that  other  records  give  the  rainfall  at 
Denver  as  a  little  greater  than  it  is  given  in  the  foregoing  table,  we 
shall  assume  13  inches  to  be  the  mean  annual  rainfall  for  our  district. 

A  meridian  100  miles  east  of  the  eastern  boundary  of  our  district  is 
generally  regarded  as  at  least  approximately  representing  the  western 
boundary  of  the  great  at»ricuitural  region  which  lies  directly  eastward 
from  our  district,  beyond  which  to  the  westward  the  successful  growth 
of  farm  crops  is  not  practicable  without  irrigation*.  From  that  meridian 
the  aridity  increases  until  our  district  is  reached,  where  tlie  maximum 
occurs  in  that  latitude  upon  the  plains. 

No  station  has  been  located  exactly  upon  that  meridian,  but  the 
annual  average  rainfall  there  is  understood  to  be  about  23  inches.* 

The  mean  annual  rainfall',  as  shown  by  the  foregoing  tables,  is,  at  Fort 
Kearney,  50  miles  eastward  of  the  meridian  referred  to,  25.55  inches;  and 
at  Omaha,  215  miles  eastward  from  it,  36.1G  inches.   We  are  aware  that 


•  We  do  not  wish  to  be  understood  as  in  any  way  discussing  the  question  of  agricnltnral 
capabilities  of  tlie  region  here  referred  to.  This  question  is  one  around  which  impor- 
tant interests  irather,  and  one  which  requires  more  extensive  and  accurate  data  for  its 
intelligcut  d/j^^.tis^sipn  than,  in  our  opinion,  yet  exist. 
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farm  crops  may  be,  and  are,  successfully  raised  without  irrigation  in  re- 
gions where  the  annual  rainfall  is  somewhat  less  than  that  which  is  here 
stated  as  the  minimum,  but  where  tbe  rains  fall  at  seasonable  times. 
We,however,  are  only  attempting  to  state  the  facts  as  they  exist  in  rela- 
tion to  the  great  plains  of  the  West;  and  our  main  object  is  to  show 
clearly  the  increasing  aridity  of  the  climate  as  one  goes  westward  from 
the  region  of  the  Missouri  Eiver  to  the  Rocky  Mountains. 

Compare,  now,  these  data  from  that  portion  of  the  great  agricultural 
region  which  borders  upon  the  arid  plains  with  the  average  for  our  dis- 
trict, as  already  stated,  and  it  will  be  s6en  that  we  have  there  an  annual 
rainfall  equal  to  but  little  more  than  half  the  minimum  amount  that  in 
the  region  to  the  eastward  is  regarded  as  necessary  to  raise  a  crop.  It 
is  plain,  therefore,  that  far  the  greater  part  of  the  water  which  flows  in 
the  rivers  of  our  district,  falls  upon  the  adjacent  mountains,  and  reaches 
those  rivers  of  the  plains  by  their  mountain  tributaries. 

Bnt  this  mountain  rainfall,,  although  it  is  copious,  as  compared  with 
that  of  the  plains,  is  not  very  great.  If  we  take  the  mean  annual  rain- 
fall as  given  in  the  preceding  table  for  Pike's  Peak  a«  the  average  for 
all  the  mountain  district  within  which  that  peak  is  located,  and  which 
is  drained  upon  our  district,  and  average  it  with  the  assumed  mean  an- 
nual rainfall  there,  we  find  a  mean  annual  rainfall  for  our  district,  to- 
gether with  the  adjacent  mountains,  of  21.774  inches.  This  is  less  than 
the  minimum  amount  which,  according  to  the  foregoing  estimate,  is 
necessary  for  the  successful  growth  of  a  farm  crop,  if  it  were  uniformly 
distributed  over  mountain  and  plain.  This  low  average  is  probably 
higher  than  actually  occurs,  because  the  rainfall  upon  the  higher  peaks 
of  the  mountains,  like  Pike's  Peak,  is  greater  than  upon  the  lower 
mountains  and  the  foot-hills,  which  are  included  in  the  above  estimate. 

It  will  be  seen  from  these  data  how  small  an  amount  of  water  falls 
upon  our  district,  and  its  dryness  in  summer  will  be  still  more  apparent 
when  it  is  remembered  that  direct  rainfall,  away  from  tbe  larger  rivers, 
isits  only  natural  source  of  water  supply.  The  bearing  of  these  facts 
upon  the  question  of  successful  artesian  wells  for  the  district  will  be 
discussed  on  followiog  pages. 

ARTESIAN  BORINGS    HITHERTO    HADE    WITHIN    AND    NEAR    THE  DIS- 
TRICT. 

A  few  attempts  have  been  made  within  and  near  our  district  to  secure 
j^upplies  of  water  by  means  of  artesian  borings.  All  except  one  of  these 
have  been  made  by  private  parties  or  corporations,  the  exception  being 
the  boring  that  has  been  made  at  Fort  Lyon,  Colo.,  under  the  auspices 
of  the  Agricultural  Department.  We  have  already  made  a  special  report 
upon  this  boring,  which  accompanies  this  report  in  the  form  of  an  ap- 
pendix. 

The  most  notable  of  the  borings  which  have  been  made  by  private 
parties  are  two,  both  of  which  are  located  at  Pueblo,  Colo.     From 
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of  all  the  other  formations  together;  in  consequence  of  which,  and  of 
its  lithological  characteristics  as  already  described,  it  has  a  very  im- 
portant bearing  upon  the  questions  to  be  discussed  in  this  report.  The 
area  occui>ied  by  the  Laramie  Gronp  is  shown  by  the  spaces  upon  the 
accompanying  geological  map  which  are  colored  by  green,  circular  dots 
on  a  yellow  ground,and  marked  by  the  letter  L.  Although  the  flexed 
condition  of  the  strata  oT  this  group,  in  the  immediate  vicinity  of  the 
mountains,  shows  that  they  were  all  originally  upturned  to  an  equal 
extent  with  the  others  which .  underlie  them,  they  are  now  not  often 
found  to  enter  into  the  structure  of  the  foot-hills  proper.  This  is 
without  doubt  due  to  the  fact  that  the  Laramie  strata,  being  as  a  rule 
comparatively  soft  and  friable,  have  been  removed  by  erosion  wherever 
they  have  l)e«u  prominently  exposed  by  reason  of  the  upward  flexure, 
while  the  harder  strata  of  the  formations  beneath  them  remain  in  the 
form  of  the  prominent  hog-backs  among  the  foot-hills  that  have  already 
been  described. 

CretaceouHformatiom. — The  strata  of  marine  origin  which  are  refer- 
able to  the  Cretaceous  period  are  in  Colorado  divisible  into  only  three 
distinct  groups,*  namely,  the  Fox  Hills  or  Upper,  the  Colorado  or  Mid- 
dle, and  the  Dakota  or  Lower.  All  three  of  these  groups  are  flexed  up 
together  against  the  mountains,  and  all  three  of  them  enter  to  some  ex- 
tent info  the  structure  of  the  foot-hills.  Upon  the  plains  the  Cretaceous 
strata,  like  all  the  others,  being  in  nearly  a  horizontal  position,  do  not 
produce  any  prominent  features  in  the  landscape. 

Next  to  the  Laramie  Group,  the  strata  of  these  three  Cretaceous 
groups  occupy  a  greater  portion  of  the  surface  of  the  district  than  any 
other.  Upon  the  plains  they  are  exposed  in  the  valleys  and  vicinity 
of  the  rivers  and  their  larger  tributaries ;  and  the  areas  which  they  oc- 
cupy are  represented  by  the  spaces  on  the  accompanying  geological 
map,  which  are  colored  green  and  marked  by  the  letters  Cr. 

The  lithological  characteristics  of  these  three  groups,  as  well  as  those 
of  the  others  yet  to  be  noticed,  have  an  important  bearing  upon  the 
question  of  artesian  water  supply. 

Tlie  Fox  Hills  Group  is  composed  in  large  part  of  bluish  clayey  strata, 
somewhat  arenaceous  for  the  upper  portion,  and  sandstones  and  sandy 
shales  for  the  lower  jH)rtion ;  but  among  the  latter  are  many  soft  and 
some  clayej'  layers. 

The  Colorado  Group  is  composed  very  largely  of  argillaceous  shales, 
and  toward  the  base  these  shales  are  somewhat  firm  and  calcareous,  and 
often  fissile.  This  description  a])plies  more  particularly  to  the  northern 
portion  of  the  district,  but  in  tlw  southern  portion  this  group  is  much 
more  calcareous  than  in  the  northern,  and  near  its  upper  portion  there 
are  many  layers  of  firm,  regularly-bedded,  gray  limestone.  As  a  whole, 
the  Colorado  Group  is  om^  that  will  evidently  not  allow  the  free  perco- 

*  8ee  Annual  Report  U.  S.  Gt-ol.  Sur.  Torr.  fi>r4)=?76,  p.  29. 
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lation  of  water  through  it.    Indeed,  it  is  evident  that  this  group  would 
present  great  obstruction  to  the  percolation  of  water. 

The  Dakota  Group  is  largely  made  up  of  coarse,  rough  la^'ers  of  more 
or  less  firm  sandstone,  and  altliough  a  considerable  portion  of  it  is  soft, 
and  sometimes  clayey,  it  is  perhaps  more  pervious  to  water  than  any  of 
the  other  formations  which  underlie  the  district.  These  sandstones  are 
therefore  regarded  as  presumably  water-bearing  strata.  It  is  one  of 
the  most  uniform  in  its  lithological  characteristics  of  all  the  Cretaceous 
groups  of  North  America. 

Jurassic. — This  is  one  of  the  thinner  of  the  formations  which  underlie 
our  district,  averaging  only  500  feet  at  its  western  border,  where  the 
formation  is  upturned  among  the  foot-hills.  It  is  composed  mainly  of 
argillaceous  material,  in  the  form  of  clayey  and  somewhat  sandy  shales,  ' 
with  occasional  beds  of  impure  limestone  and  sometimes  small  deposits 
of  gypsum.  As  a  whole,  therefore,  this  formation  is  also  one  of  the  most 
impervious  to  water.  Although  it  is  evident  that  these  Jurassic  strata 
uuderUe  at  least  all  the  western  portion  of  our  district,  none  of  them  are 
exposed  at  the  surface  within  its  limits,  but  the  whole  formation  is  up- 
mmed  among  the  foot  hills,  where,  being  composed  of  easily  eroded 
material,  it  usually  occupies  the  longitudinal  valleys  which  arc  bordere<l 
on  either  hand  by  the  hog-backs  of  the  Dakota  and  Triassic  groups  re- 
spectively. 

The  limited  area  within  which  the  strata  of  this  group  are  ex])osed 
at  the  surface  is  too  small  to  be  represented  alone,  and  it  is  therefore 
incladed  in  the  very  narrow,  irregular,  interrupted  purple  stripe  upon 
the  accompanying  geological  map,  marked  by  the  letters  J.  T.,  which 
also  includes  the  Triassic  strata. 

TrioHsic. — Although — as  is  shown  by  the  narrow  space  upon  the  map 
which  ha«  just  been  mentioned — this  formation  occupies  a  very  narrow 
area  of  the  surface,  it  is  the  thickest,  and  in  some  respects  one  of  the  most 
important  of  the  formations  which  we  have  occasion  to  discuss.  It  has 
an  average  thickness  of  about  1,700  feet.  It  is  composed  mainly  of 
sandstones,  which  are  often  coarse,  and  which  sometimes  alternate  with 
layers  of  conglomerate.  The  nearly  uniform  red  color  that  prevails 
throughout  the  formation  almost  everywhere  has  caused  the  common 
name  of  '*  Red  Beds"  to  be  applied  to  it.  The*  sandstone  layers  are 
'isaally  harder  than  those  of  the  other  formations,  but  still  they  are  not 
^ery  dense,  and  those  alternate  with  softer  layers,  some  of  which  are 
^i'gillaceous.  The  greater  part  of  the  strata  of  this  formation  being 
harder  than  those  of  the  other  formations  that  have  been  described,  they 
often  form  large  and  conspicuous  hills  among  the  foot-hills,  many  of 
which  are  in  the  form  of  huge  hog-backs. 

Like  the  Jurassic,  none  of  the  strata  of  the  Triassic  formation  are  ex- 
Po^d  upon  the  plains,  and  therefore  not  within  the  limits  of  our  dis- 
trict, and  the  foregoing  description  has  been  drawn  wholly  from  the 
strata  as  they  are  seen  among  the  foot-hills.    That  the  formation  really 
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doeft  extend  far  out  from  tbe  nioantaiDS  under  the  plains  is,  in  otir 
opinion,  not  to  be  questioned,  and  that  the  strata  have  the  same  gen- 
eral characteristics  there  may  be  legitimately  inferred  from  the  fact 
that  those  charactefistics  are  very  uniform  wherever  the  formation  is 
found  at  the  surface  on  both  sides  of  the  Rocky  Mountains.  These 
inferences  ai'e  also  confirmed  by  the  result  of  the  boring  that  has  been 
made  near  Fort  Lyon. 

This  formation,  composed  as  it  is  of  sandy  rock,  would,  if  its  strata 
were  loosely  compacted  and  regularly  bedded,  no  doubt  allow  the  ready 
percolation  of  water;  but  many  of  the  strata  are  often  found  to  be  very 
dense,  and  many  are  also  so  argillaceous  as  to  render  it  unlikely  that 
much  water  could  percolate  through  them.  But  the  formation  is  a 
very  thick  one,  and  many  of  the  strata  would  doubtless  be  permeable 
wherever  a  water  supply  may  exist  in  contact  with  them.  Therefore 
we  shall  regard  it  as  like  the  Dakota  sandstone — a  presumably  water- 
bearing formation. 

The  formations  that  we  have  here  described  constitute  the  whole 
series  of  stratified  rocks  that  are  known  to  underlie  the  district.  The 
small  local  deposits  of  Silurian  and  Carboniferous  strata,  which  are  iu 
a  few  places  found  among  the  foot  hills  and  the  adjacent  mountains, 
suggest  that  the  same  formations  exist,  to  some  extent  at  least, 
beneath  the  surlace  of  our  district,  and  consequently  beneath  the 
Triassic  rocks.  Possibly  the  last-named  strata  may  there,  at  least  in 
part,  rest  directly  upon  the  arch.npan  rocks,  as  they  are  seen  to  do  in  most 
cases  at  the  foot-hills;  but  in  any  case  tbe  archoean  rocks  doubtless  lie  at 
a  depth  beneath  the  plains  that  will  be  beyond  the  reach  of  any  borings 
that  it  will  be  found  expedient  to  make  there. 

•  The  only  method  by  which  the  actual  presence  beneath  the  surface  of 
the  plains  of  any  series  of  rocks  older  or  lower  than  the  Cretaceous 
can  be  demonstrated  is  by  artesian  borings.  We  may,  however,  to 
some  extent,  draw  inferences  as  to  the  probable  presence  or  absence  of 
certain  formations,  respectively,  beneath  given  portions  of  the  district. 
For  example,  it  is  probable  that  beneath  its  eastern  portion  the  Silurian 
and  Carboniferous  rocks  are  present  and  more  fully  developed  there 
than  they  are  at  the  foot  of  the  mountains,  because  those  rocks,  as  well 
as  those  of  Devonian  age,  are  well  developed  in  the  valleys  of  the  Mis- 
sissippi and  Lower  Missouri  Eivers.  Again,  the  Jurassic  and  Triassic 
strata,  especially  the  latter,  are,  as  has  already  been  shown,- well  de- 
veloped along  the  western  border  of  the  district;  but  neither  of  these 
formations  are  known  to  exist  in  the  Mississippi  and  Lower  Missouri 
Valleys,  nor  at  any  point  between  them  and  the  eastern  base  of  the  Rocky 
Mountains.  Therefore  the  inference  is  plainly  correct  that  those  forma- 
tions have  thinned  out  somewhere  beneath  the  plains,  and  it  is  possible 
that  they  may  have  done  so  before  they  reached  the  eastern  border  of 
the  district.  It  is  also  probable,  or  even  practically  certain,  that  the 
Cretaceous  strata,  except  the  Dakota  Group,  also  materially  dimin- 
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ish  in  thickness  as  they  extend  to  the  eastward.  The  Kame  is  evi- 
dently true  of  the  Laramie  Group,  which  doubtless  thins  out  entirely 
in  Western  Kansas  and  Nebraska. 

If,  therefore,  we  should  make  a  boring  upon  the  plains  within  a 
short  distance  eastward  from  the  liocky  Mountains  we  should  expect, 
from  our  knowledge  of  the  character  and  order  of  the  strata  as  we  find 
them  flexed  up  against  the  mountains,  that  the  drill  would  pass  through 
the  same  formations  and  in  the  same  order.  The  boring  that  has  been 
made  at  Fort  Lyon,  ('olo.,  under  the  auspices  of  the  Agricultural  De- 
partment, has  really  proved  that  this  condition  of  things  exists  beneath 
the  plains,  100  miles  eastward  from  the  mountains. 

It  is  unfortunate,  however,  speaking  from  a  geologist's  stand-point, 
that  the  boring  there  was  not  carried  down  until  theTriassic  rocks  were 
passed,  instead  of  stopping,  as  it  did,  in  those  strata.  This  act,  however, 
was  plainly  justified  from  an  economic  stand-point,  as  we  have  shown 
in  our  special  report  upon  the  subject. 

If  we  were  to  make  a  boring  upon  the  plains  near  the  eastern  bor- 
der of  our  district,  which  is  some  150  miles  eastward  from  the  base  of 
the  mountains,  we  might,  from  our  knowledge  of  the  broad,  geographical 
extent  of  those  formatioUvS,  reasonably  expect  to  find  all'the  formations 
present  there,  from  the  Laramie  to  the  Dakota  (Iroup,  inclusive;  aiul 
perhaps  also  the  Jurassic  and  Triassic.  It  may  be,  however,  that  the 
two  latter  formations  have  entirely  thinned  out  before  reaching  so  far 
eastward ;  and  it  is  quite  certain  that  all  the  others,  except  the  Dakota 
Group,  which  is  known  to  exist  in  full  force  in  Kansas  and  Nebraska, 
would  be  found  to  have  become  much  thinner  than  they  are  at  the  base 
of  the  mountains.  The  question  of  the  thinning  or  thickening  to  the 
eastward  or  westward  of  the  formations  that  underlie  the  plains  is  a 
matter  of  practical  importance,  as  well  as  of  geological  interest,  as  will 
be  seen  by  our  remarks  under  the  head  of  conclusions.  In  this  connec- 
tion it  should  be  stated  that  we  have  good  reasons  for  believing  that  as 
a  whole  the  stratified  rocks  which  underlie  the  plains  are  much  thinner 
at  the  eastern  than  at  the  western  border  of  our  distn'ct. 

The  nnstratified  archa^an  rocks  of  the  Rocky  Mountain  region,  and 
'^hicb  it  is  assumed  deeply  underlie  our  whole  district,  appear  at  the 
surface  within  those  areas  which  on  the  accompanying  geological  map 
are  colored  with  a  pink  tint,  and  are  marked  with  the  letter  M.  They 
are  such  as  are  often  designated  as  metamorphic  rocks,  and  are  similar 
in  character  to  those  which  underlie^ the  lowest  stratified  rocks  elsewhere, 
80  far  as  that  character  relates  to  the  question  of  artesian  water  supply 
That  is,  not  l>o.iug  stratified,  we  cannot  calculate  upon  the  course  that 
water  will  take  in  passing  through  them,  nor,  indeed,  can  we  think  it 
probable  that  water  will  find  its  way  by  percolation  through  them 
beneath  the  surface  to  any  considerable  horizon  tal  distance  from  the  place 
^here  it  falls  from  the  clouds.  It  is  trne  that  springs  are  more  or  less 
frequently  met  w*ith  among  that  portion  of  the  Rocky  Mountains  which 
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lies  adjacent  to  our  district,  Issuing  from  the  archaeau  rocks,  and  water 
is  also  frequently  so  abundant  in  the  deeper  mines  of  those  mountains 
as  to  greatly  impede  the  working  of  them. 

This  water  is  without  doubt,  in  every  case,  derived  from  the  rains  and 
snows  that  fall  upon  the  mountains  in  the  immediate  vicinity  of  the 
springs  and  mines  referred  to,  and  ix  has  made  its  way  tor  these  (mtlets 
through  the  numerous  irregular  fissures  which  i)revail  in  such  rocks. 
These  fissures,  being  irregular  in  character  and  direction  and  the  rocky 
masses  through  which  they  pass  being  without  stratification,  the  courses 
which  those  fissures'  may  take  cannot  be  calculated.  Their  irregular 
character,  ai)d  the  well-known  chara(»,tcr  of  the  kind  of  rock  through 
which  they  pass,  renders  it  certain  that  however  numerous  these 
fissures  may  be  they  do  not  fonn  continuous  channels  for  the  conduc- 
tion of  water  to  any  considerable  horizontal  distance  beneath  the  sur- 
face. While  it  is  probable  that  water  may  percolate  through  the  great 
mass  of  the  unstratified  rocks  of  the  Rocky  Mountains,  and  that  some 
water  may  find  its  way  thus  and  by  means  of  fissures  beneath  the 
stratified  rocks  upon  the  plains  in  the  immediate  vicinity  of  the  mount- 
ains, it  is  not  to  be  expected  that  even  small  quantities  of  water  should 
be  thus  conveyed  beneath  the  plains  to  any  considerable  distance  from 
its  mountain  sources.  Practically,  then,  we  think  we  are  justified  in 
regarding  the  unstratified  archjean  rocks  as  forming  an  impervious  base 
to  the  stratified  series  of  rocks  within  which,  if  anywhere,  we  nfiay  hope 
to  obtain  a  wat^r  supply  upon  the  plains  by  means  of  artesian  borings. 

We  have  already  referred  to  the  gentle  general  dip  to  the  eastward 
from  the  base  of  the  mountains  of  all  the  formations  of  stratified  rocks 
which  underlie  our  district.  Although  neither  this  easterly  general  dip 
nor  the  modifications  of  it  which  exist  in  various  parts  of  the  district . 
are  discernible  to  the  eye,  our  acquaintance  with  the  lithological  and 
paleontological  characteristics  of  the  strata  which  are  exposed  at  dif- 
ferent points  on  the  plains  throughout  the  district,  taken  in  connection 
with  several  series  of  elevations  above  the  level  of  the  sea  that  have  been 
referred  to  has  enabled  us  to  reach  conclusions  that  would  not  have 
been  otherwise  attainable.  A  portion  of  those  series  of  elevations  we 
have  obtained  from  txaunett's  published  lists,  and  others  have  been 
furnished  to  us  by  the  officers  of  the  Union  Pacific  and  Burlington  and 
Missouri  River  Railroad  Companies  respectively. 

The  modification  of  the  general  east wardly  dip  of  the  strata  of  the 
district  which  has  been  referred  to  consists  of  gentle  undulations  of  the 
strata,  whi<*.h  are  so  very  broad  and  slight  that  they  could  not  be  detected, 
except  by  means  of  the  railroad  levelingsthat  have  been  referred  to  and 
the  surface  slopes  of  the  Arkansas  and  South  Platte  rivers.  We  have^ 
used  the  surface  slopes  of  these  rivers  as  base-levels  by  which  to  note 
the  rise  and  dip  of  certain  recognizable  ami  persistent  strata,  above  and 
below  those  levels,  in  the  banks  of  the  Rivers  respectively.  By  means 
k       of  these  methods  of  observations  we  have  ascertained  that  the  Arkansas 
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und  South  Platte  Bivers  each  runs  upoa  a  very  gentle  anticlinal  axis  of 
the  underlying  strata,  which  axis  extends  across  nearly  or  quite  the 
whale  breadth  of  the  district.  Consequently,  there  is  a  very  gentle  and 
very  broad  synclinal  axis  between  the  two  rivers.  The  distance  be- 
tween the  two  rivers  at  the  eastern  portion  of  our  district  is  about  180 
miles,  and  the  extent  to  which  the  strata  are  tlexed  downward  between 
them  there  is  estimated  at  about  ^00  feet. 

The  gentle  undulations  along  north  and  south  lines  which  the  strata 
of  tlie  plains  are  found  to  possess,  and  which  lie  at  right  angles  with 
the  broad  east  and  west  antielinals  and  synclinals  that  have  been 
mentioned,  have  been  explained  in  our  special  report  upon  the  boring 
vhich  has  been  made  near  Fort  Lyon,  Colo.,  under  the  auspices  of  the 
Department  of  Agriculture,  and  which  is  added  to  this  i*eport  in  tho 
form  of  an  appendix.  No  such  undulations  have  been  observed  along 
the  valley  of  the  South  Platte,  and  although  they  may  exist  elsewhere 
in  the  district  than  in  the  valley  of  the  Arkansas  River  their  presence 
has  not  been  detected.  Those  undulations,  as  shown  in  the  report  re- 
ferred to,  have  an  important  bearing  upon  the  question  of  artesian  water 
supply  in  the  region  of  that  valley.  It  will  also  be  seen  in  the  sequel 
that  the  broad  synclinal  between  the  two  rivers  of  the  plain,  which  has 
heeii  explainer!,' although  so  slight  in  the  amount  of  its  depression,  is  a 
very  important  geological  feature  in  relation  to  the  subject  of  this  report. 

The  superficial  deposits  of  the  pkiins. — Before  closing  these  remarks 
opon  the  geology  of  the  district,  further  mention  should  be  made  of  the 
«ui)erficial  deposits  or  debris  of  the  plains.  This  material,  as  already 
«tated,ia  derivedmainlj^fromtheimmediately  underlying  sjratitied  rocks, 
by. their  disintegration;  but  scattered  among  it,  even  as  far  out  from 
the  mountains  as  the  eastern  border  of  our  district,  are  small  fragments 
of  granitic  rock,  which  by  its  character  is  plainly  seen  to  have  been  de- 
rived from  the  archjean  rocks  of  the  mountains.  It  was  probably  trans- 
ported thence  by  the  action  of  ice  during  the  glacial  epoch.  This  fine 
angular  gravel  sometimes,  but  seldom,  is  found  in  perceptible  local  accu- 
mulations upon  the  higher  surfaces  of  tlie  i>lains,  but  it  is  more  percepti- 
hlein  the  valleys.  •  Indeed,  the  larger  valley  bottoms  are  apparently  all 
imderlaid  by  material  which  consists  largely  of  this  loose  drift-gravel. 
This  condition  of  the  ground  makes  the  procuring  of  ordinary  wells  of 
ffood  water  at  moderate  depth  in  the  larger  valley  bottoms  of  the  dis- 
trict an  easy  matter  in  almost  all  cases. 

PRIMARY  SOURCES   OF  WATER  SUPPLY. 

In  such  districts  as  lie  below  the  level  of  great  lakes  or  other  bodies 
of  water  that  may  exist  in  their  vicinity,  it  is  possible  that  an  artesian 
vater  supply  may  be  derived  from  such  a  source.  In  the  region  within 
vhich  our  district  is  located,  however,  no  such  source  of  supply  can  be 
<5ou8idered,  because  no  such  bodies  of  water  exist  there  nor  in  the 
regions  round  about,  and  no  rivers  traverse  the  district  other  than  those 
515C 2 
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which  have  their  rise  in  the  adjacent  mouutaiDS.  Therefore,  the  only 
primary  source  of  water  supply  to  be  considered  in  this  report  is  that  of 
rainfall. 

For  the  purpose  of  showing  the  amount  of  water  that  falls  upon  the 
surface  in  and  around  our  district,  the  following  tables  of  rainfall  are 
given,  which  have  been  compiled  from  the  published  reports  of  the 
United  States  Signal  Oflfice,  the  publications  of  the  Smithsonian  Institu- 
tion, and  Powell's  Report  on  the  Lands  of  the  Arid  Region  of  the  United 
States.  So  few  stations  of  observation  have  been  located  upon  the 
more  arid  portions  of  the  great  plains  that  these  tables  do  not  really 
show  the  full  extent  of  the  contrast  between  those  portions  and  the 
more  favored  region  immediately  to  the  eastward  as  regards  the  amount 
of  rainfall,  but  these  data  are  the  most  instructive  of  any  that  we  have 
found  available  for  our  present  purposes. 


Table  No.  1. — Annual  and  monthly  rainfaU  ai  cerlain points  in  Colorado,  fVifomingy  JN>- 
braska,  and  Kansas,  for  the  Jive  years  ending  June  30, 1879. 


LocHlitien. 


I    i? 


Pikes  Teak •  6. 00 

Deuver ]  3. 25 

Che\euiie '  1.87 

•North  Platte 2.48 

*  Dodge  City 2. 28 

Omaha Lo.  54 

Lear  en  worth %3, 23 


< 
3.72 

o.es 

0.44 
2.42 
2.92 
2.08 
1.72 


1874. 

September. 
October. 

November. 

1 

1 

1  December 

1 
January. 

2.  31     1. 80 

0.36 

0.22 

0.76 

1.34 

0.64 

0.18 

0.17 

3.38 

0.93 

1.86 

0.04 

0.16 

0.42 

0.85 

1.46 

0.57 

0.34 

0.24 

0.94 

0.22 

0.23  1 

0.05 

0.12 

7.18 

1.45 

1.05 

0..54 

0.26 

5.50 

1.40 

3.46 

1.35 

0.23 

1875. 


t 

Xi 

.  Mar 

0.50 

1.03 

0.60 

0.39 

0.06 

0.23 

0.26 

0.40 

0.10 

0.04 

0.51 

1.24 

1.25 

2.50 

•^ 
& 

t 

s 

< 

^ 

♦^ 

r- 

0.92 

2.08 

1.70 

21.40 

2.24 

1.94 

0.43 

15.  •J4 

0.50 

1.20 

0.29 

8.00 

6.21 

1.60 

1.62 

21. 24 

0.72 

2.26 

0.73 

11.61 

3.06 

4.  25 

10.95 

33.11 

1  67 

3.53 

3.85 

29.78 

1875. 


1676. 


t 

Pike's  Peak 8. 18  3.  52  I 

Denver 4.32  1.97  , 

Cheyenne ,  4.47  2.12 

Noith  IMatte 2.12  ;  0.66  | 

DotU«City 3.28  2.06' 

Onuih/t 10.  01  7. 77  ' 

Leavenworth j  8.82  3.73  I 


3.20 

0.38 

2.89 

0.22 

1.34 

0.60 

1.40 

0.14 

1.32 

0.06 

2.55 

1.16 

1.97 

0.72 

L54 
1.28 
0.84 
0.52 
0.00 
0.13 
0.39 


0.98 
0,59 
0.03 
0.09 
0.09 
1.00 
2.60 


0.85 
0.21 
0.02 
0.09 
0.00 
0.22 
L42 


0.61 
0.11 
0.06 
0.13 
0.05 
0.40 
0.20 


2.03 
1.80 
0.54 
0.49 
3.59 
3.18 
5.78 


L04 
1.22 
0.23 
0.51 
0.16 
2.65 
7.65 


4.73 
8.57 
2.50 
2.97 
1.15 
2.07 
8.78 


2.88 

LIO 

a  10 

0.49 

1.53? 

3.47 

5.71  ' 


29  89 
24.28 
12.85 
0  61 
14.29 
34.61 
45lm 


1876. 


1877. 


Pike's  Peak  . . 

Denver 

Che venue  

Norih  Platte. 
DodueCity  .. 
Omaha 
Leavenworth , 


2.20 

4.63 

1.60 

L45 

1.06 

1.16 

2.03 

0.60 

0.12 

1.50 

0.79 

0.26 

0.00 

0.110 

0.32 

1.16 

2.46 

1.47 

1.07 

0.49 

2.26 

1.03 

2.13 

1.00 

1.35 

7.30 

6.27 

4.93 

0.69 

1.17 

4.01 

3.40 

3.56 

2.79 

2.87 

0.79 
1.70 
0.21 
0.51 
0.15 
0.16 
0.31 


1.49 
1.90 
0.20 
1.38 
0.18 


1.29 
0  40 
0.14 
0.37 
0.56 


I 


L53 
1.40 
0.98 
0.19 
0.25 


2.  n 

1  2.77 

1.11 

0.37 

3.38 

2.82 
2,30 
2.24 
3.22 
4.06 


3.36 
1.93 
1.27 
2.99 
3.92 


0.53     0.44  I  1.26     6.24     8.62     H.36 
0. 73     0.  50  '  4.  39     7. 14  '  8.  67    10. 00 


25.13 
17.81 
7.51 
15.  6S 
21.17 
45.  97 
4«.37 


Pike's  Peak '  2.70 

Denver I  0.33 

Cheyenne |  0. 43 

Korih  Platte '  2.04 

Dodfre  City ,  1. 79 

Omaha O.OC 

Leavenworth 5.34 


1877. 

1878. 

1 
\ 

2.10 

2.69 

3.74 

0.54 

0.41 

0.  29     1. 45 

2.95 

3.77 

4.32 

3.49 

1  ' " 

28.45 

1.30 

0.38 

2.15 

0.73 

0.79 

0.10     0.48 

1.82 

,  0.05 

2.90 

2.78 

13.81 

0.H3 

2.02 

1.99 

0.17 

0.33 

0.08     0.13 

1.10 

0.19 

4.46 

1.71 

i  13,50 

5.03 

4.49 

1.23 

0  30 

S.86 

0.  00     0. 18 

1.40 

1.15 

3. 24 

5.85 

28.77 

4.09 

0.50 

3.34 

0.56 

4  36 

0. 21  1  1. 13 

1.01 

1.06 

4.  f.3 

2.19 

24.  h7 

3.13 

2.05 

5.86 

L36 

2.14 

1. 13     0. 14 

3.09 

3.97 

5.77 

8.48 

3&0H 

2.85 

L95 

4.87 

2.44 

3.18 

2.  34  1  2.  94 

2.85 

2.86 

5.28 

5.27 

41.67 
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Table  No.  1. — Annual  and  monthly  rainfall  at  certain  points  in  Colorado^  ^-c. — Contioiied. 


1878. 

1879. 

• 

Localities. 

5.46 

1 

<      1      ^ 

1 

6.12  1  2.42 

1 

0.24 

1 

91 
% 

7.81 

December. 

s 
a 

• 

1 
2.66 

2.20   12.15 

1  1 

3.26     0.68 

Pike'sPeak 

4.55 

3.71 

51.26 

Oeorer 

1.38 

2. 25  1  1. 23 

0.80 

0.67 

1.05 

0.40  <  0.30 

1.  00  I  2.  62 

3. 36     0. 32 

15.47 

CkeycDne 

1.43 
3.58 

2.50  '  0.75 
1.52  ;  0.91 

0.04 
0.13 

0.00 
0.46 

0.10 
0.20 

0.32 
2.33 

0.20 
0.43 

0.44     1-M 

1.30     0.07 
2. 25     3. 81 

8.90 

)rort]i  Platte 

0.11 

1.92 

17.15 

SS£^!^:::;:::; 

1.61 

4. 48     0. 76 

0.09 

0.60 

0.19 

0.87 

0.08 

0.17 

0.40 

0.  90     4. 40 

14.55 

7.66 

2.48     3.22 

0.55 

0.29 

0.27 

0.07  1  0.93 

2.17 

1.77 

5.53  ;  4.09 

29.03 

UaTenvorth 

3.08 

3. 31     2. 64 

1.16 

1,76 

2.16 

1. 16  !  0. 54 

1 

1 

0.32 

0.42 

3.04 

9.90 

29.49 

'Hie  rainfall  for  July  and  Aneuat,  1874,  was  not  recorded,  and  those  entries  in  this  table  have  been. 
Mpplied  by  taking  the  mean  of  Uie  rainfall  for  those  two  months  in  the  other  foar  years. 

Jlean  annual  rainfall  for  the  five  years  ending  June  30, 1879. 


Longitude. '  Rainfall. 


D«BTer.  Colo 

Pike'sPeak,  Colo... 

Port  Lyon,  Colo 

Cbeyense,  Wyo 

K«tliPhitte.Nebr. 
Dodge  City,  Kans. . . 

Oiiak,Nebr 

I^aTCBworth,  Kans 


o     / 

Inches. 

105  00 

15.322 

105  03 

31.548 

102  50 

12.560 

104  49 

10. 154 

100  46 

18.490 

100  00 

17.298 

95  56 

36. 160 

94  52 

39.  018 

Table  No.  2. — Totals  of  annual  rainfall  at  Sidney  Barracks^  Fort  McPhersony  and  Fort 

Kearney  f  Nehraska. 


Sidney  Barracks. 
Longitude  102°  58'. 


1873. 
1874. 


inches. 
12.38 
14.77 


Mean 13.58 

Fort  McPherson. 

Longitude  100^  30'. 

Inches. 

1«8..... 29.01 

m 10.08 

1870 18.62 

l87I 20.04 

im 16.07 

187:< 18.86 

1874 17.16 


Meau 18.55 


Fort  Kearney. 

Longitude  98°  57'. 

Inches 

1849 45.76 

1850 25.07 

1851 26.44 

1852 20.65 

1853 29.90 

1854 26.65 

1855 25.05 

1856 29.10 

1857 28.62 

1858 26,14 

1859 16.10 

1860 : 16.85 

1861 19.34 

1862 22.10 


Mean* 25.55 


•It  will  be  seen  that  the  data  given  for  Fort  Kearney,  which  are  copied  from 
the  Smithsonian  reports,  end  with  the  year  1832.  It  is  clainisd  by  some  persons  con- 
T^nant  with  the  facts,  that  there  has  been  a  material  increase  in  the  annual  rainfall 
liAoe  that  time,  but  wd  have  not  the  data  at  hand  which  will  indicate  whether  such 
*n  merease,  if  it  really  has  occurred,  is  likely  to  be  permanent. 


18 


ARTESIAN  WELLS  UPON  THE  GREAT  PLAINS. 


which  have  their  rise  in  the  adjacent  mountains.  Therefore,  the  only 
primary  source  of  water  supply  to  be  considered  in  this  report  is  that  of 
rainfall. 

For  the  purpose  of  showing  the  amount  of  water  that  falls  upon  the 
surface  in  and  around  our  district,  the  following  tables  of  rainfall  are 
given,  which  have  been  compiled  from  the  published  reports  of  the 
United  States  Signal  Office,  the  publications  of  the  Smithsonian  Institu- 
tion, and  Powell's  Report  on  the  Lands  of  the  Arid  Region  of  the  United 
States.  So  few  stations  of  observation  have  been  located  upon  the 
more  arid  portions  of  the  great  plains  that  these  tables  do  not  really 
show  the  full  extent  of  the  contrast  between  those  portions  and  the 
more  favored  region  immediately  to  the  eastward  as  regards  the  amount 
of  rainfall,  but  these  data  are  the  most  instructive  of  any  that  we  have 
found  available  for  our  present  purposes. 

Table  No.  1. — Annual  and  monthly  rainfaU  at  certain  points  in  Colorado^  Wtjwning,  Xe- 
braskaj  and  Kansas,  for  the  five  years  ending  June  30, 1879. 


1874. 


Localities. 


Si 

'    3 
O 


> 

o 


Pike's  Peak 6. 00 

Deuver '  3.  25 

Chevoniie I  1.  87 

*  iNorth  Flatto 2.48 

♦  Dodge  City 2. 28 

Oma&htt ^0.  54 

Leavenworth %Z.  23 


3.72 

2.31 

1.80 

0.36 

O.PK 

1.34 

0.04 

0.18 

0.44 

0.03 

L86 

0.04 

2.42 

0.85 

1.46 

0.67 

2.92 

0.94 

0.22 

0.23 

2.08 

7.18 

L45 

1.05 

1.72 

5.50 

1.49 

3.46 

1 

,3 

e 
a; 


0.22 
0.17 
0.16 
0.34 
0.05 
0.M 
1.35 


1S75. 


eS 
.  S 

d 

es 


0.76 
3.38 
0.42 
0.24 
0.12 
0.26 
0.23 


C 

eS 

e 


0.50 
0.60 
0.06 
0.26 
0.10 
0.51 
1.25 


S 


1.03  , 
0.39 
0.23  ) 
0.40  I 
0.04 
1.24  ! 
2.50 


0.92 
2.24 
0.50 
6.21 
0.72 
3.06 
1  67 


? 

^ 


2.08 
1.94 
1.20 
1.69 
2.26 
4.25 
3.53 


a 
a 


1.70 
0.43 
0.29 
1.62 
0.73 
10.95 
3.85 


21.40 
15.  -.'4 
8.00 
21.  24 
11.61 
33.11 
29.78 


1875. 


1876. 


Pike's  Peak 8.18 

Denver 4.32 

Cheveuno i  4. 47 

North  i*latte 2. 12 

DodjiwCity 3.28 

OiiialiH 10.  01 

Leavenworth 8. 82 


Pike'8  Peak  . . 

D«»nver 

Cheveuue 

North  Platte . 
DodueCity... 
Omaha 
Leavenworth . 


2.20 
1.16 
0.79 
1.16 
2.26 
7.30 
4.01 


3.52 
1.97 
2.12 
0.66 
2.06 
7.77 
3.73 


3.20 

0.38 

2.89 

0.22 

1.34 

0.60 

1.40 

0.14 

1.32 

0.06 

2.55 

1.16 

1.97 

0.72 

1.54 
1.28 
0.84 
0.52 
0.00 
0.13 
0.39 


0.98 
0,59 
0.03 
0.09 
0.09 
1.00 
2.60 


1876. 


4.63 

1.60 

2.03 

0.60 

0.26 

0.00 

2.46 

1.47 

1.03 

2.13 

6.27 

4.93 

3.40 

3.56 

1 

I 


1.45 
0.12 
0.  uO 
1.07 
1.00 
0.69 
2.79 


0.85 
0.21 
0.02 
0.09 
O.UO 
0.22 
L42 


1.06 

0.79 

1.50 

1.70 

0.32 

0.21 

0.49 

0.51 

1.35 

0.15 

1.17 

0.16 

2.87 

0.31 

1.49 
1.90 
0.20 
1.38 
0.18 
0.53 
0.73 


0.61 
0.11 
0.06 
0.13 
0.05 
0.40 
0.20 


2.03 
1.80 
0.54 
0.40 
3.59 
3.18 
5.78 


1.04 
1.22 
0.23 
0,51 
0.16 
2.65 
7.65 


1877. 


4.73 
8.57 
2.50 
2.97 
1.15 
2.07 
6.78 


1.29 
0  40 
0.14 
0.37 
0.56 
0.44 
0.50 


L53 
1.40 
0.98 
0.19 
0.25 
1.26 
4.39 


2,1»1 
2.77 
1.11 
0.37 
3.38 
6.2t 
7.14 


2.82 
2.30 
2.24 
3.  22 

4.96 
8.62 
8.67 


2.88 

1.10 

0.10 

0.49 

1.53? 

3.47 

5.71 


3.36 
1.93 
1.27 

I  2.99 
3.92 
H.36 

10.00 


29  89 
24.28 
12.85 
9  61 
14.  29 
34.61 
45.77 


25.13 
17.81 
7.51 
15.68 
21.17 
45.  97 
48.31 


1877. 


1878. 


Pike's  Peak !  2. 70  ,  2. 10     2.  69 

Denver ,  0.33  '  1.30     0.38 

Cheyenne I  0.  43     0.  83  i  2. 02 

North  Platte 2. 04  j  5.  03  I  4. 49 

Dodge  City |  1.  79  '  4. 09     0. 50 

Omaha :  0.96     3.13  '  2.05 

Leavenworth 5.34  '2.85     1.95 


3. 74     0.  54 
2. 15  I  0.  73 


1.99 
1.23 
3.34 
5.86 
4.87 


0.17 
0  30 
0.56 
1.36 
2.44 


0,41 
0.79 
0.83 
8.86 
4  36 
2.14 
3.18 


0.29 
0.10 
0.08 
a  00 
0.21 
1.13 
2.34 


1.45  ,  2.95  I  3.77     4.32     3.49  ,  28. 4.'^ 

0.  48     1.  82  !  0.  05     2.  90     2.  78  I  13.  81 

0.13 

0.18 

1.13 

0.14 

2.94 


1.10 
1.40 
LOl 
3.09 
2.35 


0.19  ,4.46  1.71  ,  13,50 
1.15  3.24  5.85  '  28.77 
1.  06  4.  f.3  2. 19  1  24.  8T 
3.  97  5. 77  ;  8.  48  '  38.  0f5 
2.86  ,  5.28     5.27  I  41.67 
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Table  No.  L — Annual  and  monthly  rainfall  at  certain  points  in  Colorado,  4'C, — ContiDued. 


1878. 


1879. 


Loralitics. 


s 


Kke'sPeak. 

SoiTa 

CfaeytDoe... 
Forth  Platte 
IMi 


5.4« 
1.38 
1.43 
3.58 

DodttGty 1.61 

Oukb 7.66 

L»Teaworth 3.08 


6.12 
2.25 
2.50 
1.52 
4.48 
2.48 
3.31 


u 

s 

p. 


2.42 
1.23 
0.75 
0.91 
0.76 
3.22 
2.64 


M 


s 

> 


6 

^     ' 

0.24 

7.81 

0.80 

0.67 

0,04 

0.00 

0.13 

0.46 

0.09 

0.60 

0.55 

0.29 

L16 

1.76 

S 

9 


4.55 
1.05 
0.19 
0.20 
0.19 


P 

a 


3.71 
0.40 
0.32 
2.33 
0.87 


0. 27     0. 07 


2.66 
0.39 
0.20 
0.43 
0.08 


2.20 
1.00 
0.44 
0.11 
0.17 


12.15 
!  2.62 

1.66 
I  1.92 

0.40 


0. 93  '  2. 17     1. 77     5.  53     4. 00 


2.16  I  1.16     0.54     0.32     0.42 


^ 

^ 


3.26 
3.36 
1.30 
2.25 
0.90 


g 

Ha 


0.68 
0.32 
0.07 
3.31 
4.40 


3.04  ,  9.90 


o 


51.26 
15.47 
a90 
17.15 
14.55 
29.03 
29.49 


*Tbe  runfall  for  Jaly  and  Anenst,  1874,  waa  not  recorded,  and  thoRe  entries  in  this  table  have  been, 
npplied  by  taking  the  mean  of  the  rainfall  for  those  two  months  in  the  other  four  years. 

Mean  annual  rainfall  for  the  fire  years  ending  June  30, 1879. 


Longitude.   Rainfall. 


BuTir,  Colo 

Pike'sFeak,  Colo... 

fort  Lyon,  Colo 

Cbcf  emie,  Wto 

JwthPlatte.'Nebr. 
DcdgeCiiv,Kan8... 

OBBia,Nebr 

Usrenworth,  Kuis 


105  00 
105  03 
102  50 
104  49 
100  46 
100  00 
95  56 
94  52 


TneJies. 
15. 322 
3L548 
12.560 
10.154 
18.490 
17.298 
36.160 
39.018 


Table  No.  2. — Totals  of  annual  rainfall  at  Sidney  Barracks^  Fort  McPhtrson,  and  Foi't 

Kearney,  Nebraska. 


Sidney  Barracks. 

Longitude  102o  58'. 

inches. 
1873 12.38 


1874. 


14.77 


Mean 13.58 

Fort  McPherron. 
Longitude  100^  30'. 

Inches. 

m.... 29.01 

1889 10.08 

1870 18.62 

1871 20.04 

im 16.07 

1873 18.86 

1874 17.16 


Fort  Kearney. 
Longitude  98^  57'. 

Inches- 

1849 45.76 

1850 25.07 

1851 26.44 

1852 20.65 

1853 29.90 

1854 26.65 

1855 25.05 

1856 29.10 

1857 28.62 

1858 26.14 

1859 16.10 

1860 .' 16.85 

1861 19.34 

1862 22.10 


Mean 18.55 


Mean* 25.55 


*It  will  be  seen  that  the  data  given  for  Fort  Kearney,  which  are  copied  from 
A« Smithsonian  reports,  end  with  the  year  1832.  It  is  claimsd  by  some  persons  con- 
versant with  the  facts,  that  there  has  been  a  material  increase  in  the  annual  rainfall 
•ince  that  time,  but  we  have  not  the  data  at  hand  which  will  indicate  whether  such 
•n  increase,  if  it  really  has  occurred,  is  likely  to  be  permanent. 
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After  a  somewhat  careftil  investigation  of  the  geology  of  that  vicinity,  wc  have 
reached  the  conclusion  that  even  if  the  whole  series  of  stratified  rocks  there  should  be 
pierced  hy  the  drill  (which,  in  our  opinion,  wonld  be  within  1,000  feet  beneath  the 
bottom  of  the^ boring  at  the  time  of  our  visit),  it  is  not  probable  that  a  plentiful  sup- 
ply of  water  will  be  obtained  there.  In  the  following  remarks  we  endeavor  to  ex- 
plain our  reasons  for  arriving  at  this  conclusion. 

In  our  final  report*  we  shall  discuss  the  dips  of  the  strata  within  the  region  which 
-embraces  the  locality  of  the  well  in  question,  together  with  their  lithologioal  charac- 
terietics,  as  those  questions  are  found  to  bear  upon  the  probabilities,  or  otherwise,  of 
•obtaining  water  by  means  of  artesian  borings.  Anticipating  briefly  a  portion  of  this 
<<liscussion,  we  may  state  that  while  pursuing  our  investigations  in  the  valley  of  th« 
Arkansas  Kiver,  in  which  valley  the  boring  in  question  is  situated,  we  ascertained  to 
-our  satisfaction  that  from  a  point  a  short  distance  east  of  the  town  of  Pueblo  to  th« 
eastern  boundary  of  the  State  that  river  ruus  upon  a  gentle  anticlinal  axis;  that  is, 
while  the  surface  of  the  region  adjacent  to  the  river  valley  slopes  toward  the  river 
upon  both  sides  of  it,  the  strata  wJiich  underlie  the  surface  dip  away  from  the  river, 
both  northward  and  southward. 

There  is  also  a  general  eastwardly  dip  of  the  same  strata,  which  we  ascertained  to 
•coincide  almost  exactly  with  the  slope  of  the  stream ;  that  is,  there  are  very  gen- 
tle and  broad  undulations  of  those  strata,  whic^  are  ascertained  to  exist  by  means  of 
•certain  readily  recognizable  persistent  layers,  of  one  of  the  formations  which  underlie 
the  surface  there.  These  layers  are  at  some  places  seen  to  rise  a  little  above  the  level 
•of  the  stream,  as  they  are  exposed  in  its  banks,  and  at  other  places  to  pass  a  little 
beneath  it. 

Now,  we  find  that  the  artesian  boring  near  Fort  Lyou  has  been  located  upon  one  of 
those  gentle  elevations  of  the  strata,  which  has  brought  to  view  in  the  banks  of 
the  river  there  the  layers  referred  to.  A  short  distance  above  Fort  Lyon  these  layers 
are  seen  to  pass  beneath  the  level  of  the  river,  and  they  also  pass  beneath  that  level 
41  few  miles  below  that  place. 

In  accordance  with  these  facts  and  determinations,  it  is  plain  that  there  is  a  slight 

-dip  of  the  strata  in  all  directions  away  from  the  neighborhood  in  which  the  boring 

near  Fort  Lyon  is  located,  of  which  dips  the  whole  series  of  stratified  rocks,  the 

-deeper  as  well  as  those  which  are  visible  at  the  surface,  which  underlie  that  locality 

uuqnestionably  partake. 

Ajiplying  the  well-known  theory  of  artesian  wells  to  the  condition  of  the  strata  thai 
-♦^xistK  in  the  neighborhood  of  Fort  Lyou,  as  we  have  explained,  an  unfavorable  result 
nuiy  be  reasonably  expected  from  the  boring  now  being  prosecuted  there.  If  that 
region  were  humid  instead  of  arid,  and  the  earth  there  were  saturated  with  watei 
as  it  is  in  humid  regions,  it  is  believed  that  the  unfavorable  dips  of  the  strata  whicl 
have  been  referred  to  are  so  slight  that  a  fair  supply  of  water  might  possibly  riei 
t(»  the  surface  in  the  boring  near  Fort  Lyon  by  means  of  the  general  favorable  dif 
to  the  eastward  which  those  strata  are  known  to  have  in  that  region.  But  knowioi 
such  a  condition  of  the  strata  to  exist  in  a  locality,  we  do  not  thiuk  any  one  woald  tic 
Justified  in  beginning  an  artesian  boring  there,  even  under  the  most  favorable  condi- 
tions of  climate  as  to  rainfall  and  moisture. 

We  ascertained  that  the  boring  near  Fort  Lyon  had  been  begun  upon  the  Colorad< 
or  middle  group  of  the  Cretaceous  series  and  near  its  base,  the  valley  being  then 
•excavated  out  of  the  upper  portion  of  the  group.  The  drill  had  passed  throngii  tli< 
remainder  of  this  group ;  then  through  the  Dakota  or  lower  group  of  the  Cretaceom 
series;  then  through  the  Jurassic  series  and  into  the  Triassic. 

In  consequence  of  the  destruction  or  disarrangement  of  a  large  portion  of  tbe  cor 
which  ^ad  been  brought  out  of  the  boring  by  means  of  the  diamond  drill  before  on 
arrival,  w^e  were  not  able  to  study  fully  the  fine  geological  section  of  the  strata  whiol 
underlie  the  surface  there,  and  which  that  core  would  have  presented  if  it  had  beed 
•carefully  preserved.  By  examination  of  the  portions  of  the  coi*e  that  were  preserved 
in  connection  with  the  statements  that  were  made  to  us  by  the  superintendent  ii 
•charge  of  the  work,  we  have  assigned  to  each  group  of  strata  that  was  passed  tliix>«g] 
by  the  drill  the  thickness  in  feet  which  is  expressed  by  the  following  figures: 

<^olorado  Group,  Cretaceous IC 

Dakota  Group,  Cretaceous 3Q 

Jurassic 2£ 

Triassic % 

Total GJ3 

*Now  published  in  the  foregoing  pages.  This  special  report  was  submitted  befog 
the  final  one  was  written. 
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The  drill  had  pasted  ioto  the  Triassic  series  of  strata  only  about  28  feet,  and  it  i» 
known  that  mach  more  of  that  series  yet  remains  to  be  pierced.  The  foregoing  measure- 
menis  indicate  that  the  several  groups  of  strata  which  have  been  passed  through  by 
the  drill  are  considerably  thinner  there  than  they  are  where  they  are  upturned  against 
the  btae  of  the  fiocky  Mountains,  about  100  miles  to  the  westward.  This  fact  indi- 
cates that  all  the  groups  of  strata  beneath  that  and  adjacent  poitions  of  the  great 
plains  will  be  found  to  become  thinner  to  the  eastward  from  the  mountains,  and  that, 
therefore^  the  whole  series  of  stratified  rocks  which  exist  there  may  be  pierced  by  a 
beziDff  at  a  much  less  depth  at  a  considerable  distance  out  upon  the  plains  than  they 
would  faMo  near  the  mountains/iwhei'e  the  aggregate  thickness  of  those  strata  is  known 
to  be  very  great.  We  infer  from  this  also  that  the  Triassic  series  of  strata,  in  which 
the  drill  "is  now  working  at  the  boring  near  Fort  Lyon,  is  there  probably  not  more 
tinn  1,000  feet  thick,  and  that  it  may  be  less;  but  we  have  yet  no  positive  data  upon 
Ikis  point. 

At  the  base  of  the  mountains  the  Triassic  strata  generally  rest  directly  upon  the 
xrchsan  or  unstratified  rocks,  and  perhaps  the  two  series  hold  the  same  relation  to 
each  other  beneath  the  neighborhood  of  1*  ort  Lyon ;  but  it  is  not  improbable  that  the 
Csri)unifeToad  and  Silurian  strata  may  intervene  between  them  there.  We  think  it 
B  barely  pohsible  that  water  may  rise  to  the  surface  in  the  boring  in  question  when 
thelKtfe  of  the  Triassic  series  of  strata  is  reached  by  the  drill,  but  for  the  reasons  al- 
ittdj  explained  we  should  not  expect  it.  We  are  clearly  of  the  opinion  that  in  any 
Ctteit  will  be  useless  to  continue  that  boring  into  the  uiistratified  rocks  or  to  any 
depth  beneath  the  base  of  the  Triassic  series. 

Since  yon  have  expressed  a  wish  that  we  should  be  explicit  in  the  expression  of  our 
▼Mwgon  this  subject,  we  will  say  that  we  believe  the  selection  of  the  sit-e  of  the  ar- 
teaiaa  boring  near  Fort  Lyon  to  have  been  an  unfortunate  one.  We  may  add  that, 
kfiering  the  conditions  of  the  strata  which  underlie  the  surface  at  that  locality  to 
be  oanivorable  to  success  in  obtaining  a  satisfactory  How  of  water  from  the  boring 
new  in  progress  there,  a  permanent  discontinuance  of  the  work  at  any  time  would  b& 
julifiable.  As  geologist-s,  however,  we  would  much  prefer  to  have  the  work  cou- 
tiaoedaud  the  core  of  the  drill  carefully  preserved  until  the  archsean  rocks  are  reached. 
Ve  b^  also  to  improve  this  and  every  opportunity  to  recommend  the  use  of  the  cere- 
al ia  all  fatare  borings  that  may  be  made  under  your  direction,  because  such  bor- 
iass  will  give  us  a  knowledge  of  the  geological  structure  beneath  the  surface  of  the 
Jpxat  plains  that  can  be  obtained  in  no  other  way. 

We  nave  constantly  declined  an^  communication  or  correspondence  with  any  and 
d  persons  interested  in  well-bonng  machinery  of  any  kind,  and  we  make  the  above 
DRoauDendation  wholly  in  the  interest  of  geological  science. 

Terr  respectfully  submitted. 

C.  A.  WHITE, 
SAMUEL  AUGHEY,  . 

Commissioner  8^ 

Washington,  D.  C,  October  20, 1881. 


Appendix  III. 

REPORT  OF  HON.  HORACE  BEACH. 
i 

Mr.  Beacfa,  having  been  added  to  the  commission  for  the  purpose  of 
(oDectiDg  statistics  in  relation  to  the  practical  work  of  boring  artesian 
Veils  in  the  region  under  investigation,  makes  the  following  report: 

,Bbe.  GsoRGs  B.  Lorixg, 

Commissioner  of  A gHcnUure : 

StR:  I  have  the  honor  to  submit  herewith  the  following  summary  of  facts  which  1 
[iftve  obtained,  in  accordance  with  instructions  from  your  department,  and  subsequent 
b|tcial  instructions  from  Dr.  C.  A.  White,  chief  of  the  commission  on  artesian  wells. 
r  Ift  oompliance  with  the  special  instructions  embodied  in  my  commission,  I  went  to 
[iPort  Lyon,  Colorado,  to  make  an  examination  of  an  artesian  boring  near  that  place, 
Iwated  and  commenced  by  your  predecessor  in  otfice.  I  made  a  thorough  investiga* 
Hsn  of  the  work  done  and  of  the  prospect  for  obtaining  water  at  that  point,  and  re- 
iorted  promptly  to  the  department.  I  found  the  well  located  about  6  miles  from 
V^CRt  La?  Animas,  and  about  2  miles  from  Fort  Lyon,  in  the  valley  of  Arkansas 
Xlver.  The  work  was  apparently  being  pushed  forward  as  fast  as  the  kind  of  drill 
would  permit.    The  depth  of  the  bore  at  that  time  was  600  feet.    A  small  How 
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of  good  water  was  obtained  at  a  depth  of  450  feet,  which  I  estiniated  at  about  one  and 
a  half  gallons  per  hoar,  the  hydrostatic  pressure  of  which  was  found  to  be  sufficient  to 
raise  the  water  10  feet  above  the  surface  of  t  he  ground.  The  indications  were  tboaght 
favorable  for  obtaining  a  good  flow  from  a  bonng  of  sufficient  depth. 

Inasmuch  as  large  expense  had  been  incurred  by  the  government  in  putting  the  noa- 
chinery  in  place,  and  tfie  superintendent  in  charge  of  the  work  gave  assurance  that 
he  could  bore  15  feet  each  day  of  twelve  hours,  taking  into  account  also  the  fact  that 
the  work  was  experimental,  I  recommended  to  the  department  that  the  work  should 
be  prosecuted  until  a  depth  was  reached  of  at  least  1,500  feet,  if  water  should  not 
be  obtained  in  sufficient  quantity  before  reaching  th«t  depth.  Had  the  work  pro- 
gressed as  Mr.  Douglass  expected,  the  depth  of  1,500  feet  would  have  been  reacned 
in  sixty  days.  I  have  learned  recently,  however,  that  little  progress  in  the  work  has 
been  made  since  my  v^sit  there. 

I  think  the  location  selected  for  trying  the  experiment  an  undesirable  one.  Being 
within  2  miles  of  the  Arkansas  River,  its  utility  would  have  been  lessened  had  water 
been  obtained  by  the  fact  that  herds  could  easily  procure  water  at  the  river.  Yet  a 
large  tract  of  laud  might  be  irrigated  from  the  well,  could  sufficient  water  be  ob- 
tained. 

The  water  to  supply  the  engine  and  drill  was  hauled  a  distance  of  2  miles,  on  wag- 
ons, at  an  expense  of  |4  per  day  and  $3.50  for  teams.  It  would  have  been  more  eco- 
nomical to  put  dowu  a  small  pipe-lfne  to  the  river  and  force  the  water  up  to  the 
engine  with  a  pump.  I  am  also  of  the  opinion  that  the  work  could  have  been  more 
economically  performed  by  contract  at  so  much  per  foot  than  by  the  jilan  adopted,  as 
will  be  presently  shown,  besides  relieving  the  department  of  annoying  details  in  the 
prosecution  of  the  work. 

The  kind  of  drill  used  in  this  work  is  what  is  called  the  diamond  drill,  a  tool  poorly 
adapted  to  the  purpose.  On  a  following  page  I  discuss  the  comparative  economy  and 
adaptability  of  the  different  kinds  of  tools  used  for  boring  wells. 

I  am  stiirof  the  opinion  that  flowing  water  may  be  obtained  at  this  locality  if  the 
bore  is  carried  deep  enough. 

After  examining  the 'well  at  Fort  Lyon,  I  reported  in  person,  on  the  24th  of  August, 
to  Dr.  C.  A.  White,  at  Pueblo,  Colo.,  and  received  from  him  instructions  as  to  subse- 
quent investigations,  the  results  of  which  are  embodied<.  in  the  following  pages.  An 
important  portion  of  this  work  was  the  procuring  of  data  concerning  the  borings 
that  have  been  made  by  private  parties  in  and  near  the  region  which  the  commission 
was  appointed  to  examine.  In  prosecuting  these  inquiries  I  found  some  difficulty  in 
ascertaining  the  localities  where  borings  had  been  attempted,  inasmuch  as  I  hacl  no 
previous  information  upon  the  subject.  It  became  necessary  to  get  information  of 
persons  who  happened  to  be  in  possession  of  the  necessary  facts,  and  in  some  iustiinces 
I  have  been  obliged  to  repeat  my  journeys  because  of  information  subsequently  ob- 
tained. I  have  obtained  knowledge  concerning  several  borings  that  have  been  made 
in  several  parts  of  the  district,  embracing  portions  of  Colorado,  New  Mexico,  and 
Wyoming.  In  a  part  of  these  cases  no  reliable  record  of  borings  had  been  made,  and 
in  some  cases  if  a  record  had  been  made  it  seems  to  have  been  subsequently  lost. 
In  the  latter  cases  I  was  obliged  to  rely  upon  the  statements  of  those  who  profeasefl 
to  have  a  recollection  of  the  tacts,  but  these  statements  are  regarded  as  only  approxi- 
mately correct.  Usually,  upon  visiting  the  sites  of  the  borings,  but  little  could  be 
found  to  indicate  the  nature  of  the  strata  that  had  been  pierced. 

» 

THE   BOKING  AT  SOUTH  PUEBLO,    COLO. 

At  South  Pueblo,  in  the  valley  of  Arkansas  River,  and  only  a  few  feet  above  the 
level  of  the  river,  a  well  was  bored  in  1879  for  petroleum  by  the  Pioneer  Oil  Well 
Company.  To  Mr.  Silas  Clarke,  superintendent  of  the  work,  I  am  indebted  for  the 
following  statement  concerning  this  boring: 

The  work  was  performed  with  a  15  horse-power  engine,  walking-beam  and  chum 
drill,  worked  with  a  1^-incli  rope,  similar  to  those  used  in  the  oil  regions  of  Pennsyl- 
vania. This  well  was  cased  to  the  depth  of  392  feet  with  a  6-inch  casing.  Below 
this  the  rock  was  sufficiently  solid  to  sustain  itself. 

At  a  depth  of  1,180  feet  a  flow  of  water  of  a  mineral  character  and  82^  Fahr.  was 
obtained,  which  discharged  160,000  gallons  every  24  hours.  The  boring  was  contin- 
ued beyond  this  to  a  depth  of  1,400  leet.  The  entire  cost,  including  engine,  drilling- 
tools,  labor,  coal,  &c.,  was  $7,222.  Not  including  the  engine  and  drilling- tools,  but 
including  all  other  expenses,  the  cost  was  $5,222,  equal  to  $3.73  per  foot.  Including 
the  engine,  tools,  coal,  water,  and  labor,  and  all  other  expenses,  the  cost  would  be 
about  6'">.16  per  foot. 

THE   BORING   AT  DEXVKR,   COIX). 

A  boring  was  made  in  1871,  about  li  miles  eastward  from  Denver,  on  an  elevation 
called  Capitol  Hill.    No  record  of  this  boring  could  be  obtained,  and  a  visit  to  the 
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iite  did  not  afford  much  information.  The  following  approximate  statement,  how- 
ever, wftB  obtained  from  Mr.  Byers,  postmaster  of  Deqver,  who  took  much  interest  in 
the  sabject.  At  670  feet  from  the  surface  water  was  struck,  which  flowed  to  the  sur* 
£ice,bat  soon  became  obstructed,  and  the  work  was  discontinued.  The  strata  passed 
throngb  in  this  boring  were  sandstone,  shales,  and  joint-clay.  The  first  water  was 
reached  at  a  depth  of  290  feet,  and  the  second  at  440  feet  from  the  surface. 

THE  BORING  AT  8ERVILLF.TA,  N.   M£X. 

The  Denver  and  !Rio  Grande  Railway  Extension  Company  has  made  a  boring  at  Ser- 
Tilleta.  I  visited  this  place,  and  found  that  the  boring  had  been  earned  to  a  depth  of 
650  feet.  The  first  20  feet  were  through  clay  ;  next  195  feet  of  porons  lava  rock ;  then 
%  feet  of  hard  sandstone ;  then  50  feet  of  coarse  red  sandstone ;  then  350  feet  of  fine 
{  jellow  and  white  sand,  very  soft  and  friable,  so  much  so  as  to  fall  in  and  necessitate 
:  tbe-iasertion  of  an  inner  casing  through  the  first,  which  was  6  inches  in  diameter,  and 
iiuerted  to  the  depth  of  160  feet.  In  attempting  to  insert  the  inner  casing  it  was  tele- 
scoped and  the  work  finally  abandoned  without  obtaining  water. 

The  water  to  supply  the  engine  and  drill  was  brought  from  a  distance  on  water  cars. 
The  cost  of  this  boring  was  $5  per  foot,  the  contractor  furnishing  all  the  machinery 
tod  tools  and  paying  for  the  labor.  The  railroad  company  furnished  coal  and  water. 
The  drill  used  was  the  walking-beam  chura  drill,  worked  with  a  rope,  like  those  used 
in  the  Pennsylvania  oil  regions. 

THE  BORING  AT  COAL  CREKK,  COLORADO. 

In  the  year  1880  a  Well  was  bored  at  Coal  Creek,  Fremont  County,  Colorado,  by  the 

Grand  Gallon  Coal  Company,  then  prospecting  for  coal.    From  Mr.  J.  W,  Bathbnm, 

^  who  drilled  the  well,  I  learned  that  it  was  bored  to  a  depth  of  1,278  feet.    At  350  feet 

'  &  small  flow  of  water  was  obtained,  amounting  to  about  3^  gallons  per  hour.    This 

,  water  ro8e  335  feet.    Forty-five  feet  from  the  bottom  a  small  amount  of  petroleum  was 

'  obtained.     The  diameter  of  the  bore  was  4|  inches,  and  the  drilling  was  performed  by 

a  Talking-beam  and  rope,  and  club  bit  with  jars. 

•  ■     • 

BORINGS  NEAR  GREELEY,  COLO. 

j     From  Messrs.  Emerson  &  West,  bankers.  Greeley,  Colo.,  I  learned  that  several  bor« 
!  Agshad  been  made  in  that  vicinity  by  tne  Prospecting  Coal  Company  of  Greeley. 
Aeterding  to  this  information,  the  depths  reached  only  48  feet,  and  of  another,  100  feet 
Water  was  reached  in  both  cases. 

About  8  miles  from  Greeley,  in  Lone  Tree  Valley,  a  hole  was  dug  to  the  depth  of  35 
:te  in  prospecting  for  coal.     At  that  depth  a  vein  of  water  was  struck  which  flowed 
iifapidly,  filling  the  hole  to  within  18  feet  of  the  surface.    These  borings  were  made 
ftf  |i^  per  foot.    The  work  was  done  by  a  churn  drill  and  spring-pole. 

Mr.  West  also  gave  me  the  following  data  from  memory  (he  having  mislaid  his 
Jwteaof  the  work)  of  a  fcoring  he  had  made  near  Greeley  :  **The  bore  was  3i  inches 
'  n  diameter ;  depth,  200  feet ;  first  soil,  22  feet  of  sandy  loam,  with  a  stratum  of  cal- 
careoiis  matter,  which  I  have  analyzed,  showing  sand  and  calcareous  matter  in  about 
^aal  proportions.  The  rest  of  the  distance  was  through  sand-rock,  hard  and  soft,  and 
wes.  My  recollection  is  that  it  was  about  10  feet  of  soft  sand-rock^ then  1  to  1^  feet 
^ery  hard  sand-rock ;  then  shale,  sometimes  decomposed ;  then  soit  sandstone  and 
wl  sandstone  alt-ernately  all  the  way  down,  except  that  in  oue  instance,  instead  of 
;*tle,  there  were  6  inches  of  coal.  Water  was  struck  at  75  feet,  but  only  a  small  quan- 
'*%,  vhich  rose  only  a  little  above  the  point  where  it  was  struck.  I  had  very  rough 
■a^nery,  only  a  spring-pole  to  raise  the  drill,  and  the  work  was  consequently  ex- 
*TBB?e,  the  cost  being  |3  per  foot." 

THE  SECOND  BORING  AT  PUEBLO,  COLO. 

Mr.  J.  W.  Rathburn,  from  whom  I  obtained  the  data  concerning  the  boring  at  Ser- 

^Deta,  has  furnished  me  with  the  data  of  a  second  boring  at  Pueblo,  which  he  has 

made  there  for  the  South  Pueblo  steel  works:  "The  boring  is  now  down  1,200 

and  we  have  a  flowing  well  of  warm  water,  nearly  pure.    The  drill  passed 

igh  loose  material  28  feet;  slate  to  685  feet ;  60  feet  of  white  limerock;  slate  and 

I  to  1,070  feet ;  a  bed  of  chalky  substance,  probably  20  feet ;  then  slate  and  shale 

brittle  rock,  with  alternate  veins  of  water,  to  about  1,200  feet.    The  cost  will  not 

«d  |5  per  foot.    The  Steel  Works  Company  furnished  fuel  and  water ;  the  cost 

vater  did  not  exceed  $3  per  day.    The  casing  is  6  inches  in  diameter.    The  well  is 
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cased  230  feet.  Surface  water  was  readied  at  22  feet ;  second  water  at  2(K1  feet,  bu 
it  amounted  to  scarcely  one  barrel  per  day  of  twenty-four  hours.  I  used  the  same  iiu 
chinery  here  that  I  used  at  Servilleta.  The  location  of  the  well  is  on  the  mesa,  abou 
125  feet  above  the  level  of  the  Arkansas  River." 

THE   BORING  NEAR  CHEYEKNE,   WYO. 

At  Fort  D.  A.  Russell,  about  3  miles  from  Cheyenne,  Wyo,,  a  boring  was  mad 
some  years  ago.  Lieutenant  O'Brien  is  the  only  person  I  could  find  who  could  giv 
me  any  information  concerning  it.  He  informed  me  that  he  was  at  the  fort  whei 
the  boring  was  made,  and  that  water  was  struck  at  about  40  feet  from  the  surface  ii 
email  quantities.  The  first  casing  was  8  inches  in  diameter,  into  which  a  smalle 
pipe  was  inserted,  'i'he  depth  reached  was  800  feet,  all  the  way  through  gravel  aii> 
bowlders.  No  bed-rock  was  reached,  nor  any  water  obtained,  except  the  surface  watc 
at  40  feet.    The  work  was  then  abandoned. 

THE  BORING  AT  KIT  CARSON,   COLO. 

Mr.  W.  W.  Borst,  superintendent  of  the  western  division  of  the  Atchison,  Topek 
and  Santa  F^  Railroaa,  gave  me  the  following  data  concerning  the  boring  that  wa 
made  some  years  ago  at  Kit  Carson  station,  on  the  Kansas  Pacific  Railway:  ''Tb 
well  at  Kit  Carson  was  begun  in  1870  by  the  Kansas  Pacific  Railway  Company,  und€ 
the  direction  of  General  William  J.  Palmer,  now  president  of  the  Denver  and  Ri 
Grande  Railroad  Company.  I  think  a  lime  shale  was  struck  at  less  than  100  feet  froi 
the  surface,  and  that  the*^  drill  never  went  through  it.  I  do  not  recollect  that  an 
surface  water  was  reached.  I  think  the  boring  was  carried  down  about  1,300  feel 
The  boring  was  abandoned  without  obtaining  water.     I  do  not  know  the  cost.  " 

Although  I  visited  the  place,  I  was  not  able  to  obtain  any  farther  information  coi 
cerning  this  boring;  nor  was  I  able  to  find  the  exact  site  of  it,  as  all  trace  had  bee 
obliterated. 

STATISTICS   OF    METHODS  AND   COST  OF    BORING. 

After  returning  from  the  plains,  with  the  approval  of  the  department,  I  visited  th 
oil  regions  of  Pennsylvania  to  study  the  best  methods  and  jfiost  approved  tools  fo 
boring  wells.  I  visited  Franklin,  Oil  City,  and  Bradford,  at  all  of  which  places 
found  extensive  boriuffs  for  petroleum.  The  large  experience  here  in  well-drillioi 
has  probably  developed  the  best  methods  of  well-boriuff,  and  produced  tools  the  bes 
adapted  to  rapid  and  perfect  work.  So  far  as  I  could  learn,  the  only  tools  used  her 
in  boring  wells  are  the  club  churn  drills,  worked  with  a  steam-engine,  usually  1 
horse-power,  with  walking-beam  and  rope.  This  drill  bores  by  percussion,  and  con 
eists  of  what  is  locally  called  an  auger-stem,  sinker-bar,  jars,  and  bit,  the  whoi 
together  weighing  from  1,400  to  2,000  pounds, 

The  W4>rk  performed  with  these  tools  in  twelve  hours  is  from  40  to  50  feet,  and  es 
ceptionally  75  feet.  On  a  double  shift  in  the  twenty -four  hours  from  80  to  100  fee 
have  been  bored,  the  amount  depending  upon  the  nature  of  tl%  rock. 

The  usual  method  of  contracting  for  drilling  wells  here  is  as  follows :  The  part, 
desiring  the  well  bored  furnishes  an  engine  and  builds  a  derrick.  The  party  coii 
tracting  to  bore  the  well  furnishes  the  tools,  fuel,  wat«r,  and  labor,  and  drills  the  wei 
for  from  50  to  60  Aents  per  foot. 

I  herewith  give  a  comparison  of  the  work  performed  in  a  given  time  by  the  walkinn 
l>eam  churn  drill,  such  as  is  used  in  the  Pennsylvania  oil  regions,  and  the  work  pel 
formed  by  the  diamond  drill,  such  as  was  used  at  the  government  well  near  Foi 
Lyon,  as  learned  from  information  obtained  in  the  oil  region,  and  from  Mr.  Douglass 
the  superintendent  of  the  well  at  Fort  Lyon : 

Feel 

Twelve  hours'  performance  of  walking-beam  churn  drill '4 

Twelve  hours' performauce  of  diamond  drill 1 

This  gives  an  amount  of  work  for  the  churn  drill  three  times  as  great  as  that  of  th* 
diamond  drill. 

With  a  double  shift  the  amount  of  work  for  the  churn  drill  is  nearly  as  great  pro 
portionally  in  excess  of  the  diamond  drill,  each  being  as  follows: 

Fee 

Twenty-four  hours'  performance  of  walking-beam  churn  drill 9 

Twenty-four  hours'  performance  of  diamond  drill 3 

In  the  foregoing  comparison  the  maximum  amount  of  work  is  given  of  which  tb 
diamond  drill  is  capable,  as  stated  to  me  by  Mr.  Douglass,  while  only  the  averag 
work  of  the  churn  drill  is  given.    This  comparison  is  based  upon  the  suppositiou  tha 
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the  rock  to  be  bored  18  not  of  extraordinary  hardness,  and  no  estimate  is  made  as  to 
accidental  breakage  of  machinery  or  tools  in  either  case,  or  of  delays  from  other 
^aosM.  The  chum  drill  is  of  great  simplicity,  is  easily  sharpened  by  a  blacksmith, 
and  only  slight  friction  has  to  be  overcome«u  working  it. 

A  constant  stream  of  water  must  be  forced  down  tne  inside  of  the  boring-rods  of 
the  diamond  drill,  which  are  hollow,  to  force  the  cnttings  up  outside  those  rods. 
This  requires  a  large  quantity  of  water,  much  more  than  is  used  by  the  churn  drill. 
Where  the  wat«r  has  to  be  hauled  from  a  distance  thi»is  a  serious  additional  expense. 
The  chnm  drill  requires  three  men  to  work  it.  The  diamond  drill  requires  three  men 
heside^i  the  diamond-setter. 

COST  OF  LABOR  AND  MACHINERY. 

The  average  price  of  soft  coal  at  the  points  visited  in  Colorado  and  New  Mexico  I 
found  to  be  |5  per  ton  at  the  railroad  depots.  The  average  cost  of  skilled  labor  is  |4 
per  day ;  that  of  common  labor,  $2  per  day.  The  cost  of  two-horse  teams  with  driver, 
♦4  per  day.  The  price  of  work-horses  is  fi-ora  ^75  to  ^150,  according  to  quality.  The 
average  coat  of  drilling  wells  in  Colorado,  New  Mexico,  and  Nebraska  I  found  to  be 
ti50  per  foot.    This  does  not  refer  to  the  government  well  at  Fort  Lyon.  ' 

Rfteen-horse-power  steam-engines,  with  boiler,  adapted  to  well-drillin|r,  could  be 
poichased  of  the  South  Pueblo  Machinery  Company  for  $950.  This  wa^  toe  only  es- 
tablishment I  found  in  the  West  where  such  engines  are  for  sale.  Mr.  B.  P.  Fry,  of  Oil 
Citr,ofrered  15-horse-power  engines  and  boilers  suitable  for  well-drilling  for  $600,  and 
drilling  tools  complete  for  $600  more.  The  latter  includes  "fishing-rods,"  and  em - 
hneesa  complete  ''rig,"  except  the  rope.  Six-inch  casing  costs  in  Pennsylvania  85 
<^tflper  toot,  2-inch  pipe  22  cents  per  foot,  and  1-inch  pipe  8  cents. 

h  aoDie  localities  it  might  be  more  economical  to  lay  pipe-lines  and  force  water  to 
the  point  of  operations  for  the  supply  of  the  boiler  and  drill  than  to  haul  it  with 
teajBs.  The  cost  of  a  1-inch  pipe,  which  would  probably  be  sufficiently  large  to  lay 
^neoile,  would  be  $465.65. 

la  new  of  the  observations  which  I  have  made,  I  am  confident  that  it  will  be  much 
>Hre  economical  for  the  department  to  bore  any  wells  that  may  hereafter  be  ordered 
^  ci)Dtract.  Competitive  bids  by  competent  parties  would  insure  the  lowest  price 
«Vtii!iable,  and  it  would  relieve  the  department  of  vexatious  labor  and  the  govern- 
Bntfrom  much  loss  of  money. 

S^etfnlly  submitted. 

HORACE  BEACH, 

Commissioner, 

hkiRiE  DU  Chibn,  Wis.,  December  24, 1881. 


88  Artesian  wellS  Wok  thei  great  plains. 

Denver,  Colo.,  Novwiher  10,  1 

I  Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  yoar  letter  of  the  7tli  ixi 
wherein  yoa  request  me  to  ''  report  ,wnat  has  been  done  in  the  selection  of  sil 
artesian  wells,  contracts  made,  and  work  done,''  to  which  I  hasten  to  reply. 

After  looking  much  of  the  territory  over,  designated  in  my  instructions,  I  ,lo 
Well  No.  1,  11§  miles  easterly  from  the  city  of  Denver,  upon  government  land^ 
the  station  of  Akron,  on  the  Burlington  and  Missouri  Railroad,  in  Colorado. 

Subsequently  I  located  Well  No,  2,  177  miles  southeasterly  from  Denver,  upon 
emment  lands,  near  the  line  of  the  station  of  Cheyenne  Wells,  on  the  Kansaa  F 
Railroad. 

Each  location  has  been  made  with  reference  to  the  probability  of  obtain  m|^  l 
upon  good  lands,  and  so  as  to  be  useful,  if  successful,  for  irrigating  purposes  or  ti 
iu^  stock.  I 

In  making  these  locations  it  was  necessary  to  have  water  near  by  to  sapp] 
boiler  of  the  engine  which  furnished  the  power  for  drilling.    At  both  locatioj 
railroad  companies  have  generously  agreed  to  furnish  the  water  at  their  sl 
without  charge. 

After  making  these  locations  I  found  the  lands  upon  which  I  had  located  th^ 
were  liable  to'nomestead,  pre-emption,  or  tree  claims.  This  difficulty  was  aftei 
removed  by  withdrawing  the  sites  selected  from  entry. 

After  securing  the  sites,  specifications  were  published  in  the  principal  pa] 
Denver,  and  printed  in  handbills  and  circnlated  through  mails,  asking  propoi 
doing  the  work. 

The  contract  was  awarded  on  the  24th  day  of  September  to  James  A.  Flenij 
Co.,  of  Denver,  Colo.,  for  the  sum  of  $14,500,  for  drilling  both  wells  to  the  dej 
2,.^  feet  each  (if  required),  and  the  contractors  furnish  all  the  material  lieces-^ 
do  the  work  and  pay  all  employes  at  their  own  expense. 

The  wells  were  divided  into  sections  as  follows:  First  1,000  feet,  and  the  bah 
the  2,500  feet  into  500-feel  sections,  the  Department  of  Agriculture  retaining  thej 
to  stop  the  work  at  any  distance  below  1,000  feet  and  pay  pro  rata  for  the  dif ' 
bored. 

Upon  the  execution  of  the  contract,  James  A.  Fleming,  of  the  firm  of  Ji 
Fleming  &,  Co.,  proceeded  to  Bradford,  Pa.,  and  purchased  the  requisite  uiaol 
for  doing  the  work. 

.  The  machinery  was  to  be  shipped  to  Akron  on  the  10th  of  October,  but  did 
rive  at  Akron  until  the  9th  of  November,  causing  much  delay  in  the  execution 
work. 

The  machinery  is  now  in  process  of  erection,  is  massive,  and  of  the  best  q 
The  contractors  have  brought  four  experienced  drillers  from  Bradford,  each  1 
an  experience  of  from  ten  to  seventeen  years  in  drilling  deep  wells. 

The  work  of  drilling  will  commence  very  soon  under  favorable  conditions. 
Resi)ectfully, 

HORACE  BEACH. 
Arte9%an  Well  Commtk 

Hon.  George  B.  Loring, 

CommUHoner  of  AgrUmlturef  Woikingtonf  D,  C. 


Akron,  Colo.,  November  10, 1( 

Sir:  1  have  the  pleaaure  to  inform  you  that  the  machinery  derrick,  already 
has  arrived  here  and  is  in  process  of  being  put  up.  The  whole  material  weighsJ 
forty-five  tons,  and  looks  as  if  it  is  of  the  very  best  quality.  They  have  brougi 
kina  of  tools  which  they  are  likely  to  want  in  any  contingency.  The  railroaffsj 
been  very  slow  in  forwarding  the  rig,  it  taking  nearly  one  mouth  to  bring  tbe 
rial  from  Bradford,  Pa.,  to  this  place.  I  expect  in  a  very  few  days  the  work  of  j 
ing  will  be  commenced . 

The  contractors  have  brought  on  four  stalwart  drillers,  men  who  have  had  el 
ence  of  from  ten  to  seventeen  years  in  drilling  deep  wells.    Everything  bids  f 
the  successful  prosecution  of  the  work. 
I  will  advise  the  Department  by  mail  as  the  work  progresses. 
Respectfully, 

HORACE  BEACH, 
Arieeian  WeU  Commiu 
Hon.  George  B.  Loring, 

CommUeUmer  of  Agriculture,  fVMhingtan,  D.  C. 
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LETTER  OF  TRANSMITTAL. 


Don.  Geo.  B.  Loring, 

Comm  issioner  of  A  gricu It  u  re  : 

Sir:  I  transmit  herewith  a  report  of  the  commissioners  appointed  by 
you  in  August,  1881,  in  pursuance  of  a  j)rovision  made  by  Congress  '^for 
jirocuring  data  touching  the  agricultural  needs  of  that  portion  of  the 
United  States  lying  west  of  the  Rocky  Mountains  and  the  Arid  Region.'^ 

This  commission  was  composed,  besides  myself,  of  the  Hon.  R.  W. 
Furnas,  of  Browhsville,  Nebr.,  and  Judge  T.  C.  Jones,  of  Delaware,  Ohio  ?' 
the  former  gentleman  prominently  identitie<l  witb  the  horticultural  in- 
terests of  his  State,  and  the  latter  well  known  as  a  prominent  breeder 
of  short-horn  and  other  improved  breeds  of  cattle.  Your  instructions 
to  the  commission  embraced  the  following  points: 

To  institute  investigation  and  make  reports  upon — 

1.  The  grape-culture  and  wine-making  of  the  Pacific  coast  as  it  now 
exists,  and  especially  the  inducements  offered  by  the  soil  and  climate  of 
New  Mexico  for  viticulture,  in  reference  to  supplying  the  market  with 
valuaj)le  grapes,  wines,  and  raisins. 

2.  The  animal  industry  of  that  portion  of  our  country,  its  value,  con- 
dition, and  management  generally,  including  cattle,  horses,  sheep,  and 
swine. 

3-  The  agricultural  methods  prevailing  in  the  region  designated,  in- 
clading  cereal  crops,  their  value,  amount  in  aggregate  and  average 
yield  per  acre,  the  general  management  of  land  for  horticultural  as  well 
as  agricultural  purposes,  and  the  modes  of  fertilization. 

You  further  requested  me,  as  chairman  of  the  commission,  to  appoint 
a  meeting  of  the  members  on  this  coast  as  early  as  possible.  Fearing 
that  thepressure  of  other  duties  and  engagements  already  incured  would 
prevent  me  from  taking  as  active  a  part  in  the  work  of  the  commission 
as  the  case  seemed  to  require,  I  hesitated  to  accept  the  charge,  and  so 
informed  you.  As,  however,  for  reasons  satisfactory  to  yourself,  you 
declined  to  make  another  appointment,  I  consented  to  act,  as  far  as 
practicable  under  the  circumstances,  in  assisting  my  colleagues  in  their 
labors,  and  in  editing  and  supplementing  their  reports. 

Messrs.  Fumas  and  Jones  met  me  here  September  G,  and  immedi- 
ately took  the  field,  visiting  successively  such  portions  of  the  State  as 
were  of  most  immediate  interest  in  view  of  the  progress  of  the  vintage, 
fruit  harvest,  and  agricultural  exhibitions.    Toward  the  end  of  October 
they  left  the  State  on  the  southern  route,  making  observations  in  Ari- 
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zona  and  New  Mexico,  and  reaching  home  early  in  ^November.  Their 
reports  on  their  respective  spheres  of  observation  reaehed  me  about  the 
middle  of  January  of  the  present  year. 

In  editing  and  completing  this  report  I  have  deemed  it  best,  and  in 
accordance  with  the  object  of  the  commission,  to  leave  each  member  to 
formulate  and  record  his  own  observations  and  opinions  in  those  mat- 
ters in  which  he  felt  himself  most  competent  to  fonn  his  judgment.  It 
would  be  disingenuous  to  disguise  the  fact  that,  especially  as  regards 
California,  a  great  deal  has  been  said  and  written  that  is  popularly  con- 
sidered as  partaking  largely  of  the  bias  usually  ascribed  to  travelers  in 
foreign  parts — a  kind  of  mild  exaggeration,  born  of  local  enthusiasm 
and  a  safe  distance  from  close  criticism.  This  tendency  to  grand- 
iloquence is,  moreover,  supposed  to  infect  promptly  any  one  who  for 
any  length  of  time  exposes  himself  to  the  bewitching  influence  of  Cali- 
fornia air  and  sunshine.  Recognizing,  therefore,  the  wisdom  of  your 
selection  of  two  trustworthy'  and  impartial  judges,  identified  with  the 
interests  of  their  respective  States,  to  observe  and  report  on  their  re- 
spective specialties,  I  have  made  a  point  of  allowing  them  to  come  to 
their  own  conclusions  from  the  facts  before  them.  If  in  expressing 
these  opinions  they  have  to  a  considerable  extent  adopted  the  language 
of  California  writers  on  the  subjects  in  hand,  I  can  but  say  that,  having 
used  the  most  commendable  diligence  and  energy  during  the  time  at 
their  command,  they  have  every  reason  to  know  from  personal  obser- 
vation the  actual  facts  of  the  case. 

So  far,  then,  as  the  subjects  treated  by  my  colleagues  are  concerned, 
I  have  confined  my  own  remarks  to  comments,  or  the  making  up  of 
accidental  omissions,  in  the  body  of  their  respective  reports ;  distin- 
guishing'such  intercalations,  however,  by  my  initials  placed  at  the  end. 

As  regards  the  matter  contributed  by  myself,  I  have,  in  treating  of 
subjects  that  have  heretofore  engaged  my  attention,  made  free  use  of 
such  portions  of  the  reports  previously  made  by  nu^  to  the  regents  of  the 
University  of  California  as  bear  upon  the  objects  of  the  Commission. 
The  limited  publicity  given  to  these  reports  outside  of  California,  ren 
ders  their  contents  substantially  neAV  to  the  general  public,  especially 
in  the  new  connections  in  which  the  recasting  has  jilaced  them. 

If  it  should  be  thought  invidious  that  the  commission  has  given  its 
chief  attention  to  California,  it  seems  to  me  that,  even  apart  from  the 
instructions  above  quoted,  such  action  can  be  justified  ux)on  the  ground 
that  it  is  in  California  that  the  various  conditions  found  in  the  ''Arid 
Kegion  of  the  United  States"  are  realized  within  the  smallest  si)ace,  and 
have  been  longest  subject  to  experiment  and  experience  on  the  part  of 
an  intelligent  and  enterprising  population. 

Had  the  limited  means  at  the  command  of  the  commission  been 

spread  over  the  whole  of  tlie  territory  west  of  the  100th  meridian,  the 

results  would  have  been  of  so  general  a  nature  only  fis  to  add  little  to 

-*^''at  is  contained  in  the  excellent  report  of  General  Powell.     It  may 
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properly  be  presumed  to  have  been  the  Intention  of  Congress,  in  mak- 
iriof  the  appropriation,  to  obtain  something  more  detailed  and  specifi- 
cally technical  than  the  data  given  by  (reneral  Powell,  and  with  the 
means  provided  detailed  study  could  not  usefully  be  extended  over 
any  very  wide  area. 

I  would  have  greatly  desired  to  add  to  the  i)resent  report  data  relat- 
ing to  the  peculiar  conditions  governing  agriculture  in  Eastern  Oregon, 
Washington,  and  Idaho,  the  region  soon  to  be  opened  to  communication 
with  the  world  at  large  b}'  the  completion  of  the  Northern  Pacific  Rail- 
road. But  my  personal  observations  in  that  country  have  been  too 
limited  as  yet  to  enable  me  to  give  more  than  a  fragmentary  account^ 
and  the  time  at  command  of  my  colleagues  did  not  allow  of  such  exten- 
sion of  the  scope  of  their  work. 

All  of  which  is  respectfully  submitted. 

E.  W.  HILGARD, 

Ch  a  inn  an  of  Com  mission, 

Berkeley,  Cal.,  ^farch  4,  LSS2. 


INTRODUCTORY  REMARKS  ON  THE  WORK  OF  THE  COMMISSION. 


By  R.  \V.  Furnas. 


Comparatively  speaking,  new  conditions  are  found  in  California. 
Originally,  what  is  now  tbe  State  w^as  regarded  only  as  a  mining  re- 
gion. The  peculiar  and  admirable  climate,  even,  was  regarded  as  inci- 
dental, and  of  no  particular  practical  value.  The  valleys,  before  the 
rush  for  gold,  were  considered  valuable  for  grazing  purposes,  it  is  true. 
But  isolated  as  they  were,  and  the  population  sparse,  the  time  was  when 
cattle  and  even  horses  were  actually  slaughtered  as  a  means  of  protecting 
the  meager  growing  crops  necessary  to  subsist  settlers.  After  the  gold 
fever  had  run  a  course,  as  it  were,  attention  was  given  to  tilling  the  soil, 
which  was  found  peculiarly  adapted  to  wheat,  barley,  and  fruit-growing. 
Since  that  time  great  superiority  has  been  claimed  for  these  three  industrial 
factors.  For  fruits  of  nearly  all  kinds,  more  especially  the  citrus  family 
of  semi-tropical  fruits,  wines,  and  raisin  grapes,  peaches,  pears,  plums, 
pmnes,  and  figs,  unequaled  characteristics  in  matter  of  soil,  climate, 
yield,  quality,  &c.,  have  been  claimed,  and,  after  investigation,  were 
almost  universally  conceded. 

Both  the  limited  approi)riation  and  time  at  command  of  the  commis- 
sion were  such  as  to  preclude  detailed  visitation  and  personal  observa- 
tion of  all  localities.  The  object,  therefore,  has  been  to  see  and  observe, 
.so  far  as  circumstances  would  admit,  representative  sectious. 

As  a  rule,  the  eftorts  of  the  commission  were  heartily  seconded,  and 
00  pains  spared  to  enable  members  to  accomplish  the  objects  desired. 
Si>ecial  mention  is  due  Hon.  Horace  Davis,  ex-member  of  Congress,  San 
Francisco,  who  was  the  author  of  the  appropriation  clause  under  which 
the  commission  acted.  Also,  A.  N.  Towne,  T.  G.  (roodman,  J.  C.  Stubbs, 
aud  B.  B.  Redding,  of  the  Central  Pacific  Railroad  offices,  for  use  of 
recortls  and  statistics  obtained  through^their  courtesy.  Prof.  E.  J. 
Wickson,  editor  of  the  Pacific  Rural  Press;  Lathrop  Brothers,  Palo 
Alto;  Judge  B.  P.  Rankin,  San  Jose;  J.  B.  Armstrong,  Santa  Rosa; 
K.  J.  Poppe,  Sonoma;  Prof.  George  Husmann,  Xapa ;  E.  F.  Smith,  sec- 
retary of  the  State  Board  of  Agriculture,  Sacramento;  Jewett  and 
J)ecker,  Marysville;  General  John  Bidwell,  Chico;  I.  W.  Ferguson, 
Fresno;  Ford  Roper,  Bakersfield ;  George  Rice,  secretary  of  the  South- 
•ern  Horticultural  Society,  Los  Angeles;  Elwood  Cooper,  Santa  Barbara; 
^ajor  Chace,  San  Diego;  K  C.  Carter,  San  Gabriel ;  Professor  and  Mrs. 
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Carr,  Pasadena;  S.  C.  E vans,  Riverside;  Russel  Heath,  Carpenteria, 
and  others. 

The  facts  and  figures  given  were  i>rincipally  obtained  on  the  spot, 
from  actual  observation  and  records. 

In  making  up  this  report  the  writer  has  made  liberal  use  of  the  re- 
ports of  viticultural  and  horticultural  commissioners,  as  will  be  seen  by 
comparison,  in  some  instances  copying  verhatim.  Mainly,  however,  a 
condensation  of  both  diction  and  matter,  where  used,  has  been  made. 


CLIMATES  OF  THE   PACIFIC  SLOPE. 


By  E.  W.  HiLOARD.  .   •  i"    •   •  • 


The  small  visual  angle  subtended  b\'  the  long  stretiih  of  coast  from 
the  Straits  of  Fuca  to  San  Diego,  at  the  distance  from  which  it  is  viewed 
by  the  bulk  of  the  population  of  the  United  States,  and  the  fact  that  it  is 
ocenpied  by  but  two  States  and  one  Territory,  makes  it  difficult  for  the 
popular  mind  to  realize  the  great  diff  rences  of  climate  embraced  within 
these  sixteen  degrees  of  latitude,  which  on  the  Atlantic  coiist  cover  the 
coast  line  between  the  Gulf  of  SaJnt  Lawrence  and  Cliarleston,  S.  O. 
It  is  true  that  as  regards  both  the  mean  annual  temperatures,  and  the 
lower  extremes  particularly,  the  dift'erence  between  Cape  Flattery  and 
San  Diego  is  very  much  less  })ronounced  than  on  the  Atlantic  side, 
where  the  desolate  shores  of  Labrador  at  once  announce  the  confines  of 
the  Arctic  regions,  in  striking  (lontrast  to  the  forest-clad  hills  that  gird 
Paget  Bound.  Yet,  while  the  conditions  of  temperature  are  such  as  to 
permit  the  culture  of  the  same  familiar  flowers,  garden  and  even  some 
field  crops,  at  Victoria  and  Los  Angeles,  the  differences  in  the  agri- 
cultural practices  brought  about  by  the  variation  in  the  rainfall  are  far 
greater  than  exist  along  the  entire  extent  of  the  Atlantic  coast.  From 
Oape  Sable  of  Xova  Scotia  to  its  namesake  of  Florida,  a  humid  climate, 
with  summer  rains,  prevails,  and  the  cultivator  of  the  soil  is  governed 
in  his  operations  almost  exclusively  by  the  conditions  of  temi)erature ; 
his  time  for  sowing  and  harvesting  is  controlled  and  limited  simply  by 
the  end  and  beginning  of  winter. 

The  same  familiar  regime  prevails  on  the  northern  portion  of  the  Pa- 
citic  coast,  iii  Washington  Territory,  Oregon,  and  tfie  most  northern 
part  of  California;  and  it  is,  doubtless,  for  this  reason  that  so  large  a  por- 
tion of  the  immigration  to  the  coast  from  the  northern  countries  of  Europe 
tends  in  that  direction.  There  the  Scandinavian  and  Xorth  German 
has  nothing  new  to  learn ;  he  finds  only  a  fatherland  under  improved 
conditions,  even  to  the  plants  familiar  to  his  childhood,  pine  forests, 
mountains,  and  endless  drizzling  niins,  the  total  annual  outcome  of 
which  would  at  times  reach  several  inches  above  his  head.  This  region 
of  heavy  rainfall  extends  southward  into  California,  to  where  the  Sierra 
Nevada  and  the  Coast  Range  unite  in  the  grand  mountain  mass  of  Shasta. 
In  the  valleys  surrounding  that  volcanic  peak,  the  rain-gauge  has  ac- 
cnmulated  as  much  as  108  inches  of  water  in  one  season;  but  here  al- 
ready it  falls  in  torrents  during  a  comparatively  short  rainy  season, 
many  inches  at  a  single  downpour,  with  only  an  occasional  thunder-storm 
from  June  to  October,  already  indicating  the  approach  of  the  region  of 
rainless  summers,  which  embraces  by  far  the  larger  portion  of  the  State 
of  California.  In  the  Sierra  Nevada,  of  course,  the  summer  rains  ex- 
tend farther  to  southward  than  in  the  Coast  Range,  and  in  the  valleys, 
where  the  inhabitants  can  often  see  the  dark  cloud-caps  gathering  around 
the  peaks,  emitting  flashes  of  lightning  whose  echoes  fail  to  reach  them, 
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and  not  disturbing  in  tbe  least  degree  the  serenity  of  the  blue  sky  over- 
bead  or  tbe  intense  dryness  of  the  atinosi)here.  Thus  the  rainfall  of  20 
indues  is  cairied  in  tlie  high  Sierras  as  far  as  tbe  heads  of  Kern  and 
King's  Ilivers,  furnishing  the  water  supply  upon  which  depends  their 
rigation  of  the  fertile  soils  of  the  San  Joaquin  Valley.  Thence  south 
eastward,  the  annual  rain  gauge  abruptly  descends  to  8  and  even  4 
inches  in  the  arid  plain  of  the  Mojave  desert  and  the  basin  of  Nevada. 

Along  the  coast  proper  Cape  Mendocino  bears  the  reputation  of  a 
l«4Kl<»f  water.divjxU*.:  Mariners  expect  a  change  of  weiither  whenever 
tir^'«jjbund*i€,  HI*tt  5ji?  land  it  marks  the  region  where  the  character  ot 
.v^getatjpu  Vl^.^'^^'^.  tp  chiinge  rapidly  from  tliat  of  Southern  or  Middle 
/.l^JiRftriHl4  ^ovJjlrdhlJiAt.o^  Oregon  at  and  immediately  north  of  the  cape; 
tTie  rain  Tall  reaches  an*  "annual  mean  of  3(5  inches.  A  short  distance 
southward,  at  Point  Arena,  it  is  oidy  20  in<;hes;  and,  rising  slightly  in 
the  region  of  San  Francisco,  it  falls  to  10  on  the  Bay  of  I^tonterey,  V2 
at  Santa  Barbara,  and  8  to  10  at  San  Diego. 

A  similar  but  somewhat  more  rai)id  decrease  of  rainfall  is  observed 
in  the  Great  Interior  Valley.  From  40  inches  at  Redding,  its  extreme 
northern  end,  and  25  inches  at  Red  Bluff,  24  miles  to  southward,  the 
annual  mean  falls  to  about  19  inches  at  Sacramento  and  to  16  at  Stock- 
ton. Thence  southward,  the  rainfall  descends  to  a  mean  of  only  10 
inches  at  Merced,  7^  at  Fresno,  and  4^  at  Bakersfield,  near  the  south- 
em  end  of  the  San  Joaquin  Valley,  and  separated  only  by  the  Tehachipi 
Mountains  from  the  western  margin  of  Mojave  desert,  in  which  tue 
rainfall  is  still  less. 

Were  these  rainfalls  of  20  inches  and  less  distributed  over  the  whole 
or  even  the  greater  part  of  an  ordinary  season  of  the  temperate  zone, 
it  would  be  altogether  inadequate  for  the  growing  of  cereal  or  other 
usual  crops  of  that  zone;  but  since  in  California  nearly  the  whole  of  it 
usually  falls  within  six  months  (November  and  April,  inclusive),  and  by 
far  the  greater  i)art  within  the  three  winter  months,  during  which  a 
^'growing  temijerature"  for  all  the  hardier  crops  commonly  prevails, it 
becomes  perfectly  feasible  to  mature  grain  and  other  tield  crops  before 
the  setting  in  of  the  rainless  summer,  j)rovided  only  that  the  aggregate 
of  moisture  has  been  adequate,  and  its  distribution  reasonably  favor- 
able. The  grain  sown  into  the  dust  of  a  suinnier-fallowed  field  begins 
to  si>rout  with  tlie  first  rain,  and  thenceforward  grows  more  or  less 
.slowly,  but  continuously,  through  the  winter;  is  ready  to  head  at  the 
tirst  setting-in  of  warm  weather,  fnmi  the  end  of  ^huvh  to  Mav,  accord- 
ing  to  latitude;  and  becomes  ready  for  the  reajjer  from  the  end  of  31ay 
to  that  of  June.  Once  harNVsted,  the  grain  may  be  left  in  the  field  for 
sevend  montlis,  threshed  or  unthreshed,  without  fear  of  rain  or  thunder- 
storms. As  a  matter  of  cftmrse,  the  grain-grower  may  also  sow  his  grain 
at  any  time  after  the  beginning  of  the  rains  at  his  oi)tion;  and  good 
crops  are  sometimes  obtained  fnmi  sowings  made  late  in  February. 
Usually,  however,  the  late-sown  grain  is  (nit  for  haj'  when  in  the  milk, 
in  April  and  May;  for  since  meadows  can  form  no  part  of  the  agricult- 
ural system  except  where  irrigation  is  feasible,  the  hay  grasses  coui- 
monly  grown  in  the  Eastern  States  are  available  only  to  a  limited  ex- 
tent, and  wheat,  barley,  and  oats  take  their  place.  Again,  there  is  uo 
strict  distinction  or  limit  between  fall  and  spring  grain,  since  the  sow- 
ing season  extends  from  October  to  February.  Thus,  the  winter  months 
are  a  very  busy  season  for  the  farmer  in  California,  as  he  has  to  watcb 
his  opportunity  for  putting  in  his  crop  between  rains.  The  time  be- 
^tween  laying  by  and  harvest  is  nearly  filled  up  by  gardening  and  hay- 
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iiig:  Operations.  The  latter  are  occasionally  interrupted  by  one  or  two 
lijrlit  showers,  rarely  enough  to  injure  the  quality  of  the  hay.  Pro- 
tracted rainy  '^spells,"  or  thunder-storms,  calling  for  a  hasty  gathering 
of  the  cut  grain  into  cocks,  are  unknown  in  harvest  time,  hence  spoiled  or 
sprouted  grain  is  scarc(»ly  thought  of,  except  only  in  case  of  the  sacked 
grain  being  left  out  so  late  as  to  catcli  the  tirst  fall  rains. 

It  will  thus  be  seen  that  while  the  winter  mouths  are  the  busiest  sea- 
son for  the  California  grain  grower,  midsumnier  finds  him  compara- 
tively at  leisure;  the  threshing  of  the  grain  crop  and  the  baling  of  hay 
(both  usually  done  by  itinerant  gangs  of  contractors)  being  all  that  is 
ou  his  hands  until  the  coming  of  the  rains.  It  goes  without  saying  that 
the  California  summer  is  vastly  better  adapted  to  the  enjoyment  of  leis- 
ure than  an  eastern  winter.  In  view  of  this  peculiarity  of  the  growing 
season  of  California,  the  propriety  of  counting  iiroduction,  rainfall,  &c., 
by  such  '* seasons"  instead  of  calendar  years,  becomes  obvious;  and  it 
is  the  universal  and  unconscious  practice  to  do  so.  From  this  practice 
arises,  also,  some  differences  in  the  means  of  rainfalls  as  given  in  the 
Smithsonian  tables  on  the  one  hand,  and  the  "season  tables"  of  Cali- 
fornia, herein  adopted,  on  the  other.  But  while  the  culture  of  hardy 
plants  of  rai)id  development  was  the  first  and  most  obvious  expedient 
resorted  to  in  order  to  utilize  the  fertile  soils  of  the  "arid  regions''  of 
California,  that  of  selecting  culture  plants  adapted  to  an  arid  climate 
was  also  soon  tided.  The  wav  has  been  tried  by  the  missionary  Padres, 
who  brought  with  them  from  the  similarly  arid  climates  of  the  ^fedi- 
terranean  region  of  the  Old  World  the  vine,  the  fig,  the  olive,  and  the  cit- 
lus  fruits — the  lemon  and  orange.  To  these  have  since  been  added  the 
fruits  of  the  entire  temperate  and  subtropical  zone,  each  of  which  finds 
tbe  proper  conditions  of  success  in  some  of  the  many  and  endlessly  di- 
versified climatic  areas,  zones,  islands,  and  nooks  which  meet  the  trav- 
eler unexpectedly  all  over  the  State,  and  among  which  the  most  fastid- 
ious taste  can  hardly  fail  to  discover  something  suited  to  his  idiosyncrasy. 
It  is  this  diversity,  this  constantly  recurring  charm  of  novelty  and 
luuleveloped  possibilities  that  casts  a  spell  over  all  those  who  have  once 
experienced  it,  and  are  not  governed  merely  by  the  desire  for  gain,  but 
also  by  that  of  home-making.  California  has  for  years  ceased  to  be  thfe 
country  of  rapid  fortunes,  and  many  more  have  doubtless  been  lost  than 
gained  by  indiscreet  investments  promi)ted  by  the  still  uneradicated 
tendency  to  risk  all  upon  the  accidents  of  a  game,  a  mine,  or  a  season; 
yet  even  those  whom  fate  has  not  favored,  and  who  have  long  left  its 
shores,  look  back  to  California,  its  sunny  skies  and  marvelous  contrasts, 
with  a  feeling  akin  to  that  witli  which  the  Swiss  emigrant  remembers 
his  native  mountains  and  valleys. 

AVIXDhi. 

The  prevalent  winds  of  the  Pacific  coast  are  from  the  west,  the  in- 
fluence of  the  Pacific  Ocean  thus  producing  a  temperate  climate.  This 
effect  is  i)artially  cut  off  from  the  interior  valley  by  the  Coast  Range, 
which  also  intercepts  a  part  of  the  moisture  carried  by  these  winds;  the 
remainder  is  condensed  by  the  Sierra  Nevada  and  Cascade  Ranges,  thus 
producing  the  arid  continental  climate  of  the  interior  plateau  of  Nevada, 
eastern  Oregon  and  Washington. 

North  of  Cai)e  Mendocino  the  direction  of  the  prevailing  currents  is 
more  from  north  of  west;  southward,  due  west  or  slightly  south  of  west, 
formiog  the  ''summer  trade  winds,"  which  set  in  regularly  some  time  in 
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May,  and  continue,  with  bnt  an  occasional  interruption  by  a  ''  norther,'' 
until  October,  laden  with  moisture  from  the  warm  high  seas.  In  summer 
they  strike  the  cold  Alaskan  Ocean  current  which  comes  to  the  surfed 
and  sets  in-shore  off  Central  California,  producing  dense  fogs  whicJi 
during  the  summer  months  frequently  cover  the  Coast  country  for  2*) 
out  of  24  hours,  for  weeks  together.  Beyond  a  slight  drizzle,  however, 
no  water  falls ;  and  as  the  fog  banks  drift  against  and  up  the  slopes 
of  the  Coast  Range,  they  dissolve  quickly  before  the  intense  heat  and 
dryness  of  the  summer  atmosphere  beyond.  The  moisture  absorbed  by 
the  soil  of  tlie  coast  belt  from  these  fogs  goes  far,  however,  towanl 
maintaining  the  growth  of  the  hardier  herbaceous  as  well  as  of  woolly 
plants,  no  less  than  that  of  weeds,  during  the  season  of  drought.  In 
the  great  interior  valley,  the  general  direction  of  these  winds  is  changed 
to  ''  up  valley,''  that  is,  a  little  west  of  south  in  the  Sacramento,  and  W<»>1 
of  north  in  the  San  Joaquin  Valley;  a  heavy  westerly  breeze  flowing 
in,  as  a  rule,  through  the  joint  outlet  of  these  valleys,  the  Strait  of  Car 
qnines. 

From  May  to  October,  both  inclusive,  south  winds  are  very  rare,  but 
during  the  winter  months  they  bring  the  rains  ui)on  which  the  succe;^ 
or  failure  of  crops  depend.      The  winter  rain-storms  are  usually  ber 
aided  by  heavy  weather  in  Oregon  or  in  the  Shasta  region,  whence  tlie 
rain  wind  works  backwanl,  so  to  speak,  until  it  exhausts  itself  in  the 
southern  part  of  the  San  Joaquin  Valley,  where  the  San  Feruaiulo 
Range  seems  to  form  a  partial  weather  divide,  leaving  the  Los  Angek^ 
region  more  or  less  independent  of  the  changes  to  northward.     Som^ 
times  the  rain-storm  works  chiefly  down  the  coast,  leaving  the  great  valley 
almost  dry,  in  which  case  Los  Angeles  and  San  Diego  usually  get  a  fair 
proportion  of  benefit.     Sometimes  ]>rolonged  and  severe  storms  cover 
the  entire  State,  and  extend  far  into  Arizona  and  British  Columbia. 
As  thunder  and  lightning  rarely  form  a  part  of  the  atmospheric  disturb- 
ance, the  rain  usualh'  falls  gently  and  continuously  rather  than  in  tor- 
rents, and  thus  chiefly  soaks  into  the  ground,  but  sometimes  a  fierce 
south  wind  drives  it  for  a  day  or  two,  and  then  generally  there  comes  a 
change ;  the  wind  gradually  veers  to  the  westward,  and  then  more  rapidly 
to  northwest  and  north,  and  with  a  heavy  shower  the  sky  clears  suddenly 
and  the  ^* norther"  sets  in.     Though  not  ordinarily  bringing  a  very  low 
thermometer,  it  often  feels  bitingly  and  penetratingly  cold,  because  of  its 
velocity  and  dryness,  causing  rajud  evai>oration.    Before  it  the  surfoce 
moisture  quickly  disappears,  muddy  roads  become  as  rough  a.s  if  frozen, 
and  compact  ground  ci^acks  after  a  few  days.     Any  long  ])revalence  of 
this  wind  is  looked  upon  with  dread  at  all  seasons,  on  account  of  tbe 
waste  of  moisture  which  it  involves  even  when  cold.     In  autumn  ami 
spring,  when  its  tempefaturp  is  higher,  the  young  grain  often  withers 
before  it,  and  from  May  to  Septeniber  (when  it  fortunately  is  of  rar« 
occurrence*),  it  sometimes  becomes  a  veritable  simoon,  like  the  breath 
of  a  hot  furnace^  shriveling  up  the  grain  when  in  milk,  and  some- 
times almost  curing  into  hay  the  standing  crops.    To  seaward  of  tbe 
Coast  K«nge  it  is  rarely  of  long  duration,  three  days  being  its  ordinary 
limit;  but  in  the  Great  V^ alley,  and  esi)ecially  in  that  of  the  San  Joaquin, 
it  is  both  more  frequent  and  persistent,  occasionally  blighting  in  a  weefe 
all  the  hopes  of  the  grain-grower  not  able  to  resort  to  irrigation,  ami 
even  drying  the  fruit  on  the  trees.     East  winds  are  only  of  brief  ami 
local  occurrence,  being  ordinarily  cut  ott'by  the  mountain  ranges  in  their 
north  and  south  course.     They  are  usually  the  precursors  of  a  ''soutb- 
wCvSter"  with  rain. 
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CLIMATIC  REGIONS   OF   CALIFORNIA. 

The  climatic  subdivisions  of  California  uui.v  conveniently  be  considered 
under  the  following  heads,  transition  zones  of  greater  or  less  extent  inter- 
vening between  the  areas  here  defined: 

1.  The  coast  climates,  with  cool  summers  and  warm  winters,  the 
ground  rarely  freezing  even  sui)erftcially,  except  in  most  northerly  por- 
tion; westerly  winds  ])redominant.     Subdivided  into — 

A.  Kegion  near  and  north  of  Cape  Mendocino,  w  ith  from  30  to  80  inches 
of  annual  rainfall,  occasional  sunnner  showers  and  thunder-storms. 
Transition  to  the  Oregon  climate.  Mean  winter  temperature  of  Eureka, 
47^.0  F. :  mean  summer  temi)erature,  58^.2  F. 

B.  liegion  of  San  Francisco  Bay,  southward  to  Siuita  Cruz,  with  from 
25  to  10  inches  of  rainfall,  and  heavy  summer  winds  and  fogs;  practi- 
cally no  summer  showers.  Average  winter  tempernture  at  San  Francisco^ 
.iPF.;  summer.  50^  F. 

C.  Southern  coast  region,  from  Monterey  to  San  Diego,  12  to  8  inches 
of  annual  rainfall;  fewer  fogs  than  in  the  San  Francisco  region  ;  irriga- 
tion ordinarily  nee<led  for  field  crops.  Mean  winter  temi)erature  :  Santa 
Barbara,  54^.3  F.;  San  Diego,  54^.0  F.  Summer:  Santa  Barbara,  68^.2 
F. ;  San  Diego,  09^.1  F.  Extreme  temperatures:  Santa  Barbara,  33^ 
and  9S^  between  1870  and  1880.  Mean  humiditv,  OO^.o;  variation  from 
04^  to  740. 

2.  Climate  of  the  Great  Valley  of  California,  with  high  summer  tem- 
perature and  intensely  (hy  atmos])here ;  no  summer  fogs.  Subdivided 
iuto — 

A.  Climate  of  Sacramento  Valley,  with  20  to  40  inches  rainfall;  little 
irrigation.  Mean  winter  temjierature  of  Sacramento,  47o.9  F.;  sum- 
mer, 71^.2  F. 

B.  Climate  of  the  San  Joaquin  Valley,  with  16  to  4  inches  rainfall. 
Irrigation  needed  for  safety  of  all  field  crops,  and  more  or  less  for  all 
others.     Winter  temperature  at   Visalia,  45'^.4  F.;  summer,  80^.8  F. 

C.  Climate  of  the  foothills  of  the  Sierra  ^Nevada,  up  to  2,000  feet  eleva- 
tion. Rainfall  greater  than  at  corresponding  points  in  the  valley,  in- 
creasing at  the  rate  of,  about  one  inch  for  every  150  feet.  Summer 
temperature  about  the  same  as  in  the  valley. 

3.  Mountain  climates  of  the  Sierra  Nevada  and  Xorthern  California 
(Siskiyou  and  Shasta  region).  Summer  and  winter  well  defined,  snow 
lying  during  several  months;  raintall  from  20  at  the  south  to  100  inches 
at  the  north.     Region  of  fir  and  pine  forests,  and  pasturage. 

4.  Semi-lropical  region  of  South  California :  Los  Angeles,  San  Barnar- 
diiio,  and  Sau  Diego  Counties.  Rainfall,  8  to  12  inches;  irrigation  uni- 
versal; frosts  rare,  i)ermitting  the  cultuie  of  semi-tropical  fruits  in  the 
open  air,  despite  of  an  occasional  cutting  back  in  severe  seasons. 

5.  Arid  Plateau  climate  of  the  Mqjave  and  Colorado  Deserts.  Rain- 
fall from  8  to  4  inches  and  less,  irregular,  some  seasons  almost  none,  so 
that  annual  vegetation  lies  dormant;  to  southward  bordering  the  region 
of  sammer  rains  of  Arizona  and  New  Mexico. 

A'ARIATION   AND   PERIODICITY   OF   RAINFALL. 

While  the  means  of  rainfall  above  given  will  not  varv  wi<lelv  when 
a  number  of  years  are  taken  together,  the  variations  from  one  year  to 
another  are  often  suflBciently  great  to  tempt  many  to  invest  heavily  in 
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putting  in  crops  on  tbe  cliances  of  a  favorable  season,  which  would  bring 
a  fortune  at  one  venture,  but  HOinetimes  result  in  a  total  loss,  and  con- 
sequent ruiu  to  the  investor.  Such  cases  of  agricultural  gambling  were 
at  one  time  not  uncommon,  in  the  San  Joaquin  Valley  especially;  tbe 
turning  point  of  profit  or  loss  being  a  single  light  shower  at  the  critical 
time,  or  the  occurrence  of  a  norther  for  a  day  or  two.  Much  ingenuity 
has  been  spent  in  trying  to  forecast  the  weather  for  season  in  time  to 
determine  the  chances  of  success;  but  it  will  generally  be  found  that  the 
oldest  citizen,  if  he  is  candid,  will  be  far  more  reserved  in  his  opinionsthau 
later  comers.  However  steady  and  reliable  the  summer  climate  may  be, 
that  of  California  winter  is  more  difficult  to  forecast  from  dav  to  day 
and  from  week  to  week;  and,  while  there  are  certain  rules  that  are 
ordinarily  counted  upon,  the  cases  where  ''all  signs  fail"  are  very  fre- 
quent, and  surprises  are  abundant.  A  discussion  of  the  observations 
made  from  1849  to- 1877,  by  Dr.  G.  F.  Becker,  late  of  the  University  of 
California,  and  now  of  the  United  States  Geological  Survey,  seems  to  in- 
dicate as  probable  a  cycle  of  thirteen  years  between  extreme  minima 
or  drought  years ;  and  some  data  I  have  since  obtained  from  the  records 
of  the  missions  seem  to  confirm  still  further  this  conclusion.  The  first 
minimum,  within  the  time  of  the  American  occupation  of  California,  oo 
curred  in  the  season  of  1850-'ol,  when  therainfall  at  San  Francivsco  (where 
the  mean  is  2,*U  inches)  was  only  7.4,  while  it  had  amounted  to  3.*?.1  the 
year  before;  the  second  minimum  occurred  in  18(>.i-'C4,  when  the  rain- 
fVill  at  San  Francisco  was  10.1  inches;  and  the  third  was  tiie  season  of 
187()-77,  with  10  inches.  The  next  succeeding  season  of  minimnm 
would  be  that  of  1888-'89. 

The  following  table,  given  by  Dr.  Becker,  exhibits  these  facts,  as 
also  the  probabilities  deduced  for  the  intervening  years,  from  a  discus- 
sion of  the  nature  of  the  curves  representing  the  observations.* 

Observations f  periodicity,  and  probahilitics  of  rainfall,  San  Francisco.* 


Tears. 


1850-51 

ISSl-'W 

1852-'53 

185.V54 

18M-'5.5 

185.V50 

1856-57 

1857-58 

185H-09 , 

18.'»9-'60 

1860-'61 

1861-62 

1862-03 

TotalB 
1849-50 , 


Kail)  fan. 

Yt'ara. 

RainfaU. 

Pogition 
in  period. 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

• 

Probabil- 
itit**. 

7. 40 

1803^64 
18M-'65 
18«5-'«6 
1866-'67 
1867-'68 
lh68-'69 
1869-'70 
1870-71 
1871-72 
lH72-'73 
1873-' 74 
1874-75 
1875-70 

1876-77 

10.08 
24.  73 
22.  93 
34.92 
38.84 
21.  85 
19.31 
14.10 

:u.7i 

18.02 
23.98 
18.40 
26.01 

11.50 

18.44 

2ll.» 

35. 20 

27.40 

23.87 

23, 68 

30.50 
2k  :» 

21.66 

19.81 

23.10 
19.  *► 

21.88 

19. « 

22. 32 

25.  (K> 

31.22 

2»'.2d 

19, 7*2 

28.  .W 

49. 27 

28.:h» 

13.62 

19.00 

308. 05 

307.  38 
10.00 

309.  (» 

33. 10 

•Tenuent'H  Kange. 

— 

Similar  tables  for  Sacramento  and  Stockton  exhibit  the  same  general 
features. 

l'>oin  iuformntion  kindly  furnislied  rae  by  H.  H.  Bancroft,  esq.,  of  San  FranciHCO, 
it  appearH  in  the  i-ecords  of  tbe  early  explorers  of  California  tbe  year  1805  is  known  as 
*'  Kl  afio  del  banibre"  (tbe  bnn^ry  year),  the  drou^bt  baving  been  extraordinarily  se- 
vere; ana  nearly  tbe  same  acconut  is  given  of  tbe  year  1817.  It  will  be  obeerve*!  that 
these  dates  indicate  a  period  of  twelve  years  between  tlieinselves,  and  that  tbe  inter- 

*  kSee  Bolletin  No.  31  of  tbe  University  of  California,  February,  1S78. 
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val  from  the  laat  iiientioiieil  date  to  1^*77  (for  tliose  droiiijlit  years  as  yet  no  data  bave 
]>eeii  fonud)  is  also  diviHible  by  the  Ram«'  nninber.  It  is  quite  intelligible  that  as  th«^ 
result  of  several  concurrent  and  variable  causes  the  period  may  vary  between  such 
limits  as  twelve  and  thirteen.* 

Should  further  observations  confirm  the  existence  of  this  definite 
periodicity,  tlie  forecast  even  to  this  extent  would  be  of  immense 
service  to  agriculture  in  California,  since  the  nature  of  the  crops,  as 
well  as  their  treatment,  could,  in  a  measure,  be  adapted  to  the  circum- 
stances of  these  "lean  years."  Still  the  i)ortion  of  the  valley  lying 
south  of  Stockton  will  always  be  a  region  of  predominant  irrigation, 
while  in  the  northern  portion  a  proper  and  intelligent  co-adaptation  ot 
crops  and  soils  can  render  agriculture  more  or  less  independent  of  that 
necessity.  As  the  matter  now  stands  it  is  CvStimated  that  in  the  south- 
ern portion  of  San  Joaquin  County  one  good  crop  out  of  three  may  be 
made  without  irrigation,  while  south  of  Merced  one  in  five  is  about  all 
that  can  be  counted  on  in  the  undulating  uplands  bordering  the  foot- 
liills.  Other  things  being  equal,  much  of  course  depends  upon  the  na- 
ture and  dei^th  of  soil,  the  perfection  and  depth  of  tillage,  and  the 
l»ractice  of  after-cultivation  as  against  broadcasting.  To  guard  against 
the  effects  of  northers,  and  to  prevent  all  avoidable  evaporation  of  the 
precious  moisture,  it  is  the  universal  practice  to  roll  the  grain-fields  as 
late  as  it  can  be  done  without  injury  to  the  growing  grain.  On  sandy 
soils  this  can  hardly  be  overdone;  but  on  clay  soils,  should  they  be  too 
wet  when  rolled,  the  effect  will  be  the  exact  reverse  of  what  is  desired, 
and  great  injury  often  results. 

It  is  the  general  estimate  that  whenever  the  rains  have  been  adequate 
to  make  the  moisture  from  above  meet  that  rising  from  below,  a  crop 
may  be  secured,  if  the  season  be  reasonably  favorable.  And  since  the 
depth  at  which  moisture  is  found  at  the  end  of  the  dry  season  will, 
other  things  being  equal,  depend  upon  the  amount  of  rainfall  during  the 
previous  season,  it  makes  a  material  difference  whether  a  droughty 
season  has  been  i>receded  by  a  wet  one  (a^s  was  the  case  in  1850-51),  or 
whether  a  scant  rainfall  preceded  a  deficient  one.  In  the  middle  por- 
tion of  the  valley  the  summer's  drought  will,  on  untilled  soils,  reach  to 
the  depth  of  from  3  to  5  feet,  according  to  the  nature  of  the  soil ;  and 
this  mass  has  to  be  remoistened  fully  to  that  dei)th  to  give  promise  of 
success  for  field  crops.  When  the  surface  has,  on  the  contrary,  been 
kept  in  a  state  of  good  tilth  during  the  summer  ("summer  fallowed"), 
the  moisture  will  be  found  at  a  much  less  depth;  the  remoistening  by 
the  fall  rains  will  be  proportionally  more  rapid,  and  the  chances  for  a 
crop  materially  increased  from  that  cause  alone. 

In  the  extreme  south  of  the  San  Joaquin  Valley  the  annual  rainfall 
rarely  moistens  the  soil  to  a  greater  depth  than  2  or  3  feet;  and  in  dig- 
inug  or  boring  wells  in  districts  not  irrigated  the  materials  are  found 
dry  as  dust  to  the  depth  of  40  feet,  and  even  more.  At  the  first  begin- 
ning of  irrigation  this  entire  mass  has  to  be  moistened  before  moisture 
vill  permanently  remain  within  reach  of  the  tap-roots  of  plants,  and  a 
very  large  amount  of  water  is  therefore  at  first  required;  but  gradually 
the  ground  fills  up,  the  water  table,  and  with  it  the  plane  of  moisture,, 
rises  more  or  less  rapidly,  the  effect  becoming  perceptible  at  the  <lis- 
tance  of  many  miles  in  the  porous  soils  of  the  plains;  and  ultimately 
the  ampnnt  of  water  annually  needed  for  irrigation  beco?nes  several 
times  less  than  that  needed  during  the  first  years. 

*See  my  article  on  *'Tbe  Soils  and  Agriculture  of  California,"  in  Report  of  tbe  De- 
partment for  1878,  p.  47S. 
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TIMBER  AND  FOREST  CULTURE. 

The  occurrence  of  timbered  lands  is  mainly  governed  bv  the  existence 
of  the  proper  moisture  conditions.     In  the  arid  regions,  therefore,  ve 
find  timber  belts  of  more  or  less  importance  bordering  the  streams,  and 
thu^  marking  their  course  at  a  distance;  and  we  likewise  find  them 
forming  large  bodies  on  mountain  chains  whose  elevation  is  sufficient 
to  increase  the  rainfall  to  an  adequate  extent,  and  from  these  descendin*: 
to  a  lower  level  in  valleys,  on  usually  the  side  least  exposed  tothe  afternoon 
sun.    Apart  from  the  denser  forest  growth  of  the  mountain  proper,  we 
find,  especially  on  the  Pacific  slope  in  California  and  Arizona,  a  scat- 
tered growth  of  hardy  drought-resisting  trees  (largely  oaks),  wLicli  dot 
the  plains  and  hill  lands,  producing  thea])i)earance  of  a  ])ark,  or,  as  it 
is  commonly  expressed,  *'of  an  orchard,"  tlie  low,  rounded  forms  of  tliese 
oaks  resembling  more  that  of  orchard  trees  tlian  their  brethren  of  the 
oak  forests  east  of  the  Mississippi.    This  feature  is  familiar  in  most  of 
the  i)ictures  representing  scenery  on  the  Pacific  slope  south  of  Oregon, 
and  more  or  less  eastward  to  the  Rocky  Mountains.     In  but  few  cases 
is  this  oak  growth  so  dense  as  to  be  entitled  to  the  designation  of  a 
forest;  nor  is  the  timber  usually  available  for  other  puri>oses  than  fire- 
wood, the  wood  being  brittle,  gnarkd,  and  of  little  durability.    The 
supply  of  lumber  for  building  and  other  piiri)oses  in  the  arts  is  therefore 
obtained  either  from  the  pine  timber  of  the  higher  mountains  or  ou 
the  Pacific  coast,  from  the  ra])idly  din.inishing  redwood  forests  of  tbe 
Coast  Range  northward  of  the  Bay  of  Monterey,  or  finally  from  the 
forest  regions  of  Oregon  and  Washington  west  of  the  Cascade  Range. 
The  hard  woods  for  the  i)uri)oses  of  the  makers  of  wagons,  agricultural 
implements,  &c.,  are  thus  far  brought  from  the  Eastern  States,  via. 
Cape  Horn;  although  in  the  near  future  the  woods  of  Mexico,  now  only 
available  for  ornamental  purposes,  will  probably  be  brought  into  requi- 
sition.   In  the  hands  of  the  cabinet  maker,   the  California  laurel,  ami 
the  maple,  ash,  and  white  cedar  of  Oregon,  are  common  and  highly 
valued  materials. 

CAl'SES  LIMITINd  TIMBER   GROWTH. 

While  the  rainfall  is  the  ultimate  controlling  factor  of  forest  growth, 
there  is  a  proxin)ate  one  which  exerts  a  very  nmterial  intluence  ni)on 
the  actual  distribution  of  forests  and  extent  of  forests  in  the  arid  region, 
viz.,  fire.  While  powerless  for  harm  in  the  land  of  scattered  oaks,  where 
the  undergiowth  is  rarely  heaiy  enough  to  injure  a  tree  by  its  combus- 
tion, it  acquires  fearful  efticacy  in  the  region  of  dense  forests;  and  tbe 
destruction  thus  caused  is  far  greater  than  in  the  region  of  summer  rains 
where  any  forest  fire  is  likely  to  receive  a  severe  set  back,  if  not  extinc- 
tion, within  a  week  or  two.  Where  the  rainless  intervals  extend  to 
many  months,  there  is  nothing  to  check  or  circumscribe  the  ]>rogressof 
the  dCvStructive  element  save  the  exhaustion  of  the  fuel  or  the  interven- 
tion of  a  bare  ridge  or  mountain  chain.  The  fearful  dei)letion  of  tbe 
tijiber  resources  thus  incurred  is  graphically  dei)icted  on  the  map  of 
Utah  Territory  accompanying  the  report  of  General  Powell  on  the  arid 
lands,  where  the  ''area  destitute  of  timber  <m  ac<M>unt  of  fires"  is  shown 
to  beat  least  equal  to  that  a<'tually  timbered,  whether  densely  or  scat- 
teriugly,  while  in  the  regions  still  used  as  hunting  grounds  by  ibe 
Indians  these  fires  are  largely  intentionally  started  for  the  purpose  of 

nving  game,  though  in  part  attributable  to  carelessness  on  the  part  of 
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wliites  as  well.  The  latterfactor  plays  a  conspicuons  part  in  the  country 
occupied  more  or  less  by  settlers,  where  the  neglected  camp  fire  and  the 
discanled  cigar  stamp,  as  well  as  the  paper  gun-wads  of  hunters,  form 
prolific  sources  of  mischief,  against  w^hich  even  laws  have  been  enaieted 
with  but  little  benefit.  While  the  warm,  dry,  autumnal  northers  sweep 
over  the  redwood  forests  of  California,  whose  value  is  so  well  and  fully 
appreciated  by  all,  the  entire  population  is  on  the  alert  to  check  incip- 
ient fires,  and  yet  conflagrations  by  which  thousands  of  a<5res  are  swept 
in  a  few  days  annually  redden  the  skies  in  September  and  October. 
The  same  occurs  in  the  pine  forests  of  the  lower  slopes  of  the  ttierra 
Nevada.  It  seems  as  though  nothing  but  severe  penal  legislation,  even 
against  carelessness,  inducing  a  gradual  change  of  habit  through  the 
force  of  public  opinion,  could  be  eflectual  against  an  evil  which  con- 
tinually endangers  property,  and  even  life,  within  a  few  miles  of  the  city 
of  San  Francisco.  With  a  more  dense  population,  such  disasters  as 
that  which  lately  befell  a  part  of  Michigan  would  be  of  annual  recur- 
rence in  the  wooded  portion  of  the  arid  region.  The  easy  success  of 
timber  plantations  in  the  prairies  and  plains  betw^een  the  Mississipi>i 
and  the  Rocky  Mountains  is  proof  conclusive  that  their  treelessness  is 
dne,  not  to  a  climate  unadapted  to  tree  growth  as  such,  but  to  a  rain- 
M  so  light,  or  so  distributed  that,  in  the  fight  for  existence  against 
fires  and  strong  winds  combined,  the  trees  could  maintain  themselves 
only  in  exceptionally  favored  localities. 

In  the  regions  of  scattered  oak  timber,  the  undergrowth,  whether 
herbaceous  or  shrubby  {ekaparral),  rarely  makes  a  fire  sufficiently  hot  to 
kill  the  old  trees ;  but  it,  as  well  as  the  ranging  of  cattle,  is  quite  eltect- 
ual  in  preventing  the  growth  of  another  generation  of  oaks.  Even 
where  this  is  not  the  case,  the  exceedingly  slow  growth  of  the  oaks  of 
the  arid  regions  would  render  the  replacement  of  the'  original  timber 
too  slow  a  process  even  for  the  fuel  requirements  of  a  rural  i>opulation. 
Already  in  some  portions  of  the  San  Joaquin  Valley  cord  wood  has  to 
be  hauled  from  the  foot  hills  to  distances  of  20  and  30  miles.  In  the 
interior  territories,  where  the  need  of  fuel  in  winter  is  so  much  greater 
on  account  of  the  severe  climate,  the  distance  from  which  fuel  must  be 
brought  (usually  from  the  mountains)  is  one  of  the  determining  factors 
in  the  location  of  settlements,  and  many  are  on  this  account  placed  in 
mnch  less  desirable  localities  than  would  have  been  chosen  in  the 
absence  of  this  consideration. 

INFLUENCE   OF  FORESTS  UPON  ARIDITY. 

Apart  from  the  question  of  timber  supply,  the  depletion  of  forests, 
whether  by  fire  or  by  the  ax,  exerts  a  most  injurious  effect,  in  respect 
both  to  the  amount  and  availability  of  the  rainfall.  W^hile  the  former 
relation  may  be  disputed  by  some  who  will  not  recognize  any  broad 
facts  unless  reducible  to  figures  and  instrumental  replugs,  there  can 
be  no  question  as  regards  the  latter.  The  bare  surface  allows  the  rain- 
water to  shed,  and  the  snow  to  slide  and  melt  much  more  quickly  and 
abundantly  than  in  the  case  of  a  forest  covering,  where  the  trees  miti- 
gate the  beating  of  the  rain,  and  the  mulch  of  their  leaves,  as  well  as 
their  shade,  keeps  tlie  soil  loose  and  pervious,  and  enables  an  under- 
growth to  exist  which  could  not  resist  the  direct  impact  of  the  wind- 
driven  rain,  the  dry  northern  and  the  hot  summer  sun.  Instead  of  com- 
ing down  in  torrents  which  score  the  mountain  side  and  carry  off  the  soil, 
and  then  leave  dry  parched  gulleys,  the  water  that  falls  in  the  forest, 
whether  as  snow  or  rain,  soaks  down  gently,  partly  into  numerous  small 
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rivulets,  partly  into  the  ground,  to  reappear  farther  down,  and,  duriBg 
the  dry  season,  as  springs.  The  effect  of  forests  is,  therefore,  in  aD 
cases,  to  diminish  the  aridity  of  the  surfaoe,  if  not  of  the  climate;  thoujrh 
even  the  latter  effect  is  i-easonably  predicable  from  clianges  wrought 
within  historical  times  in  the  Mediterranean  region  of  Europe  and 
Asia. 

A  striking  example  of  the  local  efifects  of  trees  in  arid  climates  is 
found  in  the  desert  region  of  Africa,  where  the  date  palm  supplies  the 
chief  means  of  existence.  The  utility  of  this  tree  is,  of  course,  in  a  gmi 
measure  a  direct  one,  since  it  flourishes  with  a  minimum  of  moistureand 
bears  an  abundance  of  nourishing  fruit,  but  its  utility  does  not  end 
there;  for  it  is  in  its  shade  alone  that  other  useful  plants,  such  as  beans, 
melons,  and  other  garden  vegetables  can  be  successfully  grown,  since  the 
scorching  rays  of  the  noonday  sun  are  thus  mitigated,  hi  extreme  cas« 
the  tree  is  actually  planted  in  pits  as  much  as  twelve  feet  in  depth,  from 
which  it  ultimately  emerges  with  its  crown  only,  forming  a  stout,  short 
trunk  quite  unlike  its  usual  habit.* 

We  have  a  somewhat  parallel  case  in  themezquitof  the  southern  arid 
region  in  Arizona,  New  Mexico,  and  Texas,  where  a  small  tuft  only  of 
leafy  branches  alone  is  seen  above  ground,  while  the  main  body  of  the 
tree  is  below  the  surface,  so  that  the  camper  has  to  dig  for  his  lire- wood. 
In  the  valley  of  California  the  new-comer  is  often  surprised  to  tind  ex 
tensive  wheat-fields  retaining  all  or  most  of  their  natural  growth  of 
scattered  oaks;  and  to  note  that  grain  grown  in  the  shade  is  not  onlynot 
inferior,  but  in  some  seasons  even  decidedly  superior,  to  that  grown  ia 
the  open  space.    The  shade,  it  is  true,  is  not  very  dense;  but  such  as  it 
is  it  acts  in  dry  seasons  as  does  that  of  the  date  tree  above  alluded  to, 
in  protecting  the  grain  from  the  too  intense  heat  of  the  summer  snu, 
and  turning  the  balance  in  its  favor  in  severe  droughts.    This  non- 
interference is  in  a  measure,  no  doubt,  attributable  to  the  fact  tbat,  in 
consequence  of  the  long  summer's  drought,  the  food  roots  of  these  tree$ 
of  the  dry  plains  lie  deeper  than  those  of  their  eastern  brethren.    The 
importance  of  finding  tiees  adapted  to  the  several  climatic  regions  of 
the  arid  territory,  combining  endurance  and  rapid  growth  with  utility, 
not  only  for  lire-wood  but  for  the  general  purposes  of  civilized  life,  cau 
hardly  be  overestimated.      Among  the  native  trees,  the  cottonwood 
holds  the  chief  place  thus  far,  at  least  in  the  interior  territories.    Itfol- 
tills  best  the  condition  of  rapid  growth  as  well  as  hardiness,  but  it  re- 
quires so  much  moisture  that  it  must  needs  occupy  the  very  valley  lands 
which  are  most  eligible  for  cultivation;  moreover,  its  soft  wood  is  far 
from  being  very  desirable  even  as  fiie-wood,  on  account  of  its  rapid 
burning ;  hence  it  has  in  the  more  eastern  portion  of  the  treeless  country 
been  replaced  by  more  desirable  trees,  such  as  the  oaks,  maples,  anil, 
of  late,  the  catalpa.    It  is  quite  likely  that  some  of  these  trees,  no* 
strangers  to  the  interior  territories,  will,  when  planted  under  the  ciire 
and  protection  of  man,  be  found  adapted  to  the  needs  of  that  country. 

But  the  search  for  timber  trees  that  will  fullill  the  conditions,  and 
meet  the  needs  of  so  important  an  interest  in  this  great  region,  should 
not  be  left  to  private  enterprise  alone,  but  should  receive  the  fostering 
care  of  the  general  and  State  governments.  The  introduction  of  the 
eucalyptus  tree  into  Algeria  bids  fair  to  rescue  from  the  desert  portions 
of  that  country  long  abandoned  for  permanent  habitation  on  account 
of  their  aridity;  and  there  can  no  longer  be  any  doubt  that  the  bare 

*  See  ^' A  monograph  of  the  date  palm/'  in  Petermanu's  Geogr,  iMittheiLf  Erganzungt' 
heft 
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treeless  slopes,  aud  even  higher  ridges,  of  the  Coast  Eange  of  California, 
from  San  Francisco  south,  can  be  converted  into  a  forest-covered  country 
through  the  agency  of  the  same  hardy  and  rapid  growing  tree.  Like 
the  Cottonwood,  it«  wood  leaves  something  to  be  desired  in  the  way  of 
hardness  and,  apparently,  durability,  although  the  tests  thus  far  made 
with  the  young  timber  can  hardly  be  considered  decisive ;  but  even  if 
it  should  do  nothing  more  than  yield  easily  and  cheaply  the  supply  of 
fire- wood,  while  at  the  same  time  favoring  the  retention  of  moisture,  and 
of  the  surface  soil,  now  so  constantly  being  washed  away,  and  increas- 
ing the  number  aud  available  yield  of  springs,  it  would  confer  a  great 
boon  upon  the  coast.  In  a  portion  of  the  great  valley,  likewise,  the 
eucalyptus  grows  without  farther  assistance  after  the  first  year,  and 
can  readly  be  made  to  serve  the  same  purpose  for  which  the  prairie- 
dwellers  in  Louisiana  have  long  adopted  the  ^^  China"  (or  pride  of  In- 
dia) tree  {Melia  azedarach)  there.  From  eight  to  twelve  acres  of  these 
trees,  pollarded  into  a  bare  trunk  each  winter,  furnish  the  fuel  needed 
for  a  small  household.  The  eucalyptus  bears  even  more  severe  treat- 
ment than  the  China  tree,  and  is  at  least  as  prolific  of  wood  growth, 
while  much  more  resistant  of  drought. 

RESULTS  OF  CULTURE  OF  THE  EUCALYPTUS  IN  CALIFORNIA. 

The  subjoined  statements  in  regard  to  the  results  of  the  growing  of 
eucalyptus  in  California  will  be  of  general  interest,  as  furnishing  a 
measure  of  the  profits  to  be  derived  from  it,  as  compared  with  some  of 
the  ordinary  field  crops : 

[Stat-ements  of  Ellwood  Cooper  and  J.  L.  Barker,  Santa  Barbara,  January  7,  1882.] 

Planted  somewhat  over  100  acres  of  Eucalyptus  globulus  and  E,  rostrata  iviminaHSf) 
withseedUugs,  1872-'76,  both  inclusive,  ti  and  d  feet  apart,  or  about  1,000  per  aero.  One 
year's  cultivation  was  given,  but  no  irrigation.  The  trees  are  now  (18^2)  from  40  to 
SO  feet  high,  the  tallest  100  feet,  with  2  feet  diameter  at  3  feet  above  ground.  The 
average  tree  on  the  outside  of  the  forest  would  make  two  railroad  ties  and  one  tele- 

Oh  pK>le.  No  damage  has  been  done  by  frosts  or  hot  winds.  The  value  of  the 
before  planting  was  from  $10  to  $25  per  acre;  it  is  now  worth  from  $100  fo  8400. 
No  one  in  the  county  besides  ourselves  has  planted  eucalyptus  trees  in  forest  form. 
Id  hedges  and  clumps  there  are  in  the  county  about  10,000  trees.  Mr.  Barker  has 
15,000.  I  have  planted  in  clumps,  hedges,  and  forests  about  150,000,  mostly  blue 
gum  and  red  gum  {E.  globulus  and  E,  rostrata).  1  have,  however,  in  all  twenty-four  va- 
rietiesy  nearly  all  of  them  doing  well.  The  blue  gum  seems  to  grow  more  rapidly  than 
the  other  varieties.  The  red  gum  (E.  rostrala)^  however,  is  a  good  grower  and  will 
stand  more  drought  than  the  blue  gum.  When  they  are  so  thick  they  do  not  grow  so 
fast.  Planting  6  by  7  feet,  one  acre  will  contain  1,000  ti'ees.  At  six  years  the  outside 
trees  will  give  one-quarter  cord  of  wood  each.  Planting  12  feet  apart,  many  of  the 
trees  will  give  one-half  to  three-quarters  of  a  cord.  Lone  trees  with  plenty  of  space, 
eight  years  old,  will  give  one  cord  of  wooH.  I  have  one  tree  22  inches  in  diameter, 
115  feet  high,  only  eight  years  old;  another,  same  age,  over  2  feet  in  diameter,  aud 
i&  feet  high. 

[Statement  of  R.  P.  Thomas,  Berkeley,  Alameda  Coanty,  January,  1882.] 

Planted  seven  acres  with  seedlings  of  blue  gum,  sown  in  1876 ;  eight  feet  apart,  or 
660  to  the  acre.  Cultivation  was  given  the  first  year,  but  no  irrigation.  The  avemge 
height  of  the  trees  at.  present  is  (50  feet,  the  maximum  100  feet,  with  2^  feet  girth  at 
3  feet  above  ground.  No  damage  from  frosts  or  hot  northers.  Each  tree  would  now 
yield  about  one-fourth  cord  of  wood ;  it  is  not  good  for  railroad  ties,  but  good  timber 
for  other  uses  when  it  can  be  kept  dry.  The  value  of  the  land  before  planting  was 
flOU  per  acre  ;  present  value,  $600. 

I  would  state,  in  connection  with  the  above,  that,  for  planting  the  gum  tree  or 
eucalyptus,  I  would  recommend  particular  attention  to  be  given  to  deep  and  thorough 
cultivation  before  planting,  and  to  plant  only  thrifty  young  trees.  They  shoul  not  be  over 
6  or  8  inches  high,  and  should  not  be  planted  less  than  16  feet  apart.  If  planted  closer, 
the  trees  will  run  up  slender,  and  not  make  as  much  wood.    My  trees  are  planted  al- 


1 


20  ARID   REGION   OF   THE   PACIFIC    SLOPE. 

together  too  thick,  and  I  don't  think  thinning  out  would  remedy  the  thing,  unl^sii 
is  done  before  the  trees  get  much  of  a  growth.  Great  care  should  be  takeu  inthesa- 
Icctlou  of  the  young  plants.  A  stunted  tree  when  young  will  always  be  a  staoid 
tree.  Thrifty,  vigorous  plants  make  a  thrifty  and  vigorous  .growth  under  all  circQB- 
stances.  Thorough  cultivation  should  be  given  the  iirst  year,  keeping  the  pomi 
soft  and  all  weeds  down.  There  is  no  diflftculty  afterwards."  Squirrels  areafcretl 
pest  in  planting  these  trees,  as  they  will  cut  off  the  young  plants  apparently  for  ple» 
ure,  or  you  might  say  to  prevent  an  obstruction,  as  they  prefer  an  open  field.  Tbej 
do  not  eat  the  plants,  but  pass  on,  just  biting  them  off  apparently  for  mischief.  Itis 
next  to  impossible  to  destroy  them,  when  all  the  surrounding  fields  are  alive  vitk 
them.  I  had  great  annoyance  in  this  way,  but  obviated  it,  putting  old  coal-oil  cam 
around  the  trees  after  cutting  out  both  ends  of  the  can.  This  seemed  to  frio:ht«n  then 
off.  The  cans  may  be  removed  entirely  aft«r  the  first  year.  The  cost  of  these  tinsii 
comparatively  nothing.  They  can  be  found  in  abundance  at  any  soap  factory,  where 
they  have  been  used  for  packing  tallow.  I  am  now  burning  the  wo  id  of  the  blm 
gum  in  an  open  fire-place,  and  am  astonished  to  see  how  well  it  bums  green;  in  fart 
when  burned  greeii  it  is  quite  equ-il  to  most  kinds  of  dry  woods — giving  a  firelito 
nnto  hickory  wi  lod.  I  feel  that  the  importance  of  this  tree  to  California  is  not  appreciat«d. 
It  will  in  time  clothe  the  surrounding  hills  with  forests  at  great  profit  to  the  plaoter. 
I  rt^peat  that  in  planting  the  tret»s  too  much  care  cannot  be  giwen  in  preparing  tbe 
ground.  There  should  be  no  ha?te  in  planting;  first  get  the  land  in  conditioD,  aii 
when  planted,  guard  against  the  squirrels,  and  you  have  no  risk  to  take. 

[Siatement  of  Isaac  ColUua,  Hayward's,  AlamedA  County,  Jannnry,  1882.] 

In  the  winter  of  186P-70,  J.  T.  Stratton  planted  43  acres  of  ^.  globulus  or  h\ne  gnJi, 
and  two  of  E,  viminalia  or  red  gum;  seedlings  of  same  season,  d  by  8,  or  C'lJOto  thi 
acre.  Cultivation  given  at  first,  but  no  irrigation.  The  trees  are  now  from  60  tf 
100  feet  high,  the  tallest  100  feet,  and  2  feet  in  diameter  3  feet  above  the  ground;  soo» 
larger  have  been  cut  down.  No  damage  has  ever  been  done  by  frosts  or  noriheit 
The  past  season  20  acres  have  been  cleared ;  their  yield  was  600  cords  of  cord-wood, 
130  of  butts  and  roots.  In  1876,  the  Central  Pacific  Railroad  Company  got  40  ties  for 
trial,  and  the  telegi'aph  company  bought  800  poles  for  trial.  The  wood  has  not  proved 
durable  for  these  uses. 

Briefly,  I  may  state  that  20  acres  of  eucalyptus  timber  land  was  purchased  one  ani 
one-half  years  ago  by  a  party,  price  |210  per  acre.  He  formed  the  plan  of  cleariii| 
it,  and  planting  thereon  a  fruit  orchard.  He  let  out  the  contract  of  clearing  off  thi 
eucalyptus  to  a  party  in  Hay  ward's  on  the  following  basis:  The  contractors  to  p^ 
9^00  ;  they  to  clear  the  land  of  the  timber  and  stumps,  plow  it  and  prepare  it  for  tb 
trees,  dig  the  holes  for  trees.  For  all  that  labor  and  mouoy  pai  I  they  received  all 
the  timber  as  their  pay.  The  job  has  just  been  or  is  nearly  completed,  and  they  gi*« 
me  a  statement  of  its  yield,  viz :  Six  hundred  cords  of  wood  and  130  cords  of  split 
stumps.  The  owner  of  the  property  seems  inclined  to  doubt  their  statement.  He  ap- 
pears to  think  the  quantity  much  in  excess  of  600  cords.  Before  they  commenced 
clearing,  or  after  they  had  cut  and  corded  a  few  trees,  I  estimated  that  it  would  girt 
800  cords,  but  taking  their  statement  as  correct  the  returns  from  the  20  acres  fromtl* 
beginning  are  wood  cut  previous  to  IBTC",  14  cords ;  wood  cut  in  1876,  149  cords; 
wood  cut  in  1877,  100  cords;  wood  cut  in  1881,  730  cords:  total  983  cords,  at|6ptf 
cord,  |5,898  ;  800  telegraph  poles,  75  cents  each  |600 ;  40  railway  tie«,  at  50  cents  eachi 
$20;  total,  ^6,518,  and  to  that  amount  add  the  $800,  will  give  $7,318  in  eleven  yeas 
as  the  gross  return.  The  same  land  if  rented  for  farming  purposes  at  $5  per  year  (3V 
acres  at  $5  per  acre  per  year)  would  give  during  the  term  of  eleven  years,  $1,HA 
From  the  sum  of  $7,318  would  have  to  be  deducted  the  cost  of  labor,  raising  tbe 
young  trees,  &c.,  as  follows : 

13,620  seedling  trees,  at  $8,  per  1,000 $108  95 

Cost  of  planting,  plowing,  &c.,  at  $3  per  acre CO  ()• 

For  eleven  years  cost  of  cultivating,  &c. ,  at  $20  per  acre 400  01 

Total 568  91 

Rental  of  land  eleven  years 1, 100  W 


Total  cost  of  plantation 1,668  9S 

From  the  value  ot  the  wood,  $6,518,  deducting  the  labor,  $1  per  cord,  gives  $5,535; 
and  taking  from  this  $I,668.1M),  the  cost  of  the  plantation,  there  remains  a  clear  iproH 
of  $3,866.04  on  20  acres  of  eucalyptus  in  eleven  years,  or  an  average  of  $17.20  peracn 
per  annum,  rent  paid. 

Similar  results  and  estimates  have  been  reported  from  other  portions 
of  the  State  as  far  south  as  San  Diego. 
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All  experience  and  reports  agree  tliat  the  blue  gum,  and  some  other 
eucalyptus  at  least,  cannot  be  tolerated  within  25  or  30  feet  of  anything 
else  that  is  intended  to  flourish.  It  is  a  rank  feeder  and  consumer  of 
moisture ;  its  roots  will  be  found  intermingled  with  those  of  other  plants 
even  at  greater  distances  than  above  mentioned,  when  such  plants  have 
been  heavily  manured.  It  will  dry  up  the  surface  soil  with  great  rapid- 
ity and  completeness,  and  will  follow  moisture  forty  feet  away ;  at  the 
same  tune  it  will  find  its  own  supply  in  the  depths  of  the  subsoil  when 
necessary,  and  flouiish  apparently  equally  well.  On  account  of  this 
raveDous  absorption  of  moisture  alone  it  serves  a  valuable  purpose  in 
malarious  districts,  as  has  been  abundantly  proved  in  Italy.  It  is  es- 
timated that  over  five  millions  of  these  trees  have  already  been  planted  ^ 
in  California.  Experiments  made  at  the  State  Agricultural  College 
irith  the  jarrah  (E.  marginata)^  whose  wood  is  so  highly  valued  in  Aus- 
tralia, have  shown  it  to  be  much  more  liable  to  damage  by  frost  than 
other  species ;  it  can  only  succeed  in  the  southern  portion  of  the  State, 
Its  resistance  to  drought  has  not  been  tested  as  yet. 

One  point  of  the  inconvenience  in  the  planting  of  eucalyptus  is  that 
it  fails  to  propagate  itself  adequately  in  the  present  climatic  conditions 
of  California.  It  bears  seed  abundantly,  but  apparently  the  latter  does 
not  find,  as  a  rule,  the  proper  conditions  for  germination.  Eucalyptus 
forests,  therefore,  do  not  seem  to  spread,  or  to  renew  ihemselves  from 
young  growth  spontaneously  springing  up.  Whether  these  conditions 
will  be  permanently  maintained,  or  whether  in  large  forests  the  natural 
process  of  renewal  by  seeding  would  occur,  is  an  open  question. 

Except  with  the  aid  of  the  hand  of  man,  therefore,  the  eucalyptus 
will  not  sensibly  encroach  upon  the  treeless  area,  hxxt  it  is  probable 
that  other  trees,  accustomed  to  the  trying  climate  of  the  Australian  in 
tenor,  will  perform  this  service.  There  are  several  acacias  which  rival 
the  eucalyptus  in  endurance  of  drought  and  in  rapidity  of  growth  ;  and 
many  of  them  seed  fully,  and  after  a  few  years  surround  themselves 
with  a  young  growth  of  seedlings.  Such  are,  among  others.  Acacia 
floribundm,  inelanoxyhn^  mollissima^  and  lophantha.  The  latter  especially 
seems  to  be  adapted  to  the  part  of  forming  outposts  on  the  margin  even 
of  the  sandy  desert,  shading  the  ground  with  its  low  spreading  tops, 
mulching  it  with  its  leaves,  and  so  forming  the  beginnings  of  a  surface 
soil,  and  through  its  numerous  seedlings  advancing  steadily  into  the 
arid  plains.  It  is  objected  to  on  account  of  its  being  frequently  in- 
fested with  scale  and  aphides,  and  thus  forming  a  breeding-i)lace  for 
these  pests,  from  which  they  spread  to  orchards  and  gardens.  But  it 
might  be  made  to  perform  its  special  functions  remote  from  where  such 
objections  would  be  important. 

Some  of  the  Australian  myrtaceous  shrubs,  such  as  Leptospermum 
and  Fahriciay  seem  to  be  capable  of  playing  a  similar  part. 

OTHEB  TIMBEE-TREES  FOB  THE  ARID  REGION. 

Some  data  regarding  other  timber,  shade,  and  ornamental  trees,  on 
trial  in  the  grounds  of  the  California  College  of  Agriculture,  are  given 
in  the  following  extracts  from  a  report  made  by  Mr.  W.  G.  Klee, 
gardener  in  charge  of  these  grounds : 

The  collection  of  tbcae  includes  a  number  of  eastern  deciduous  trees,  some  of  which 
are  not  planted  nearly  as  much  as  they  deserve,  and  others  very  little  seen  on  this  coast, 
•0  that  little  or  nothiug  is  known  of  their  behavior  outside  of  the  experience  of  a  few 
enterprising  nurserymen. 
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EASTEUN  OAKS. 

These,  as  a  general  thing,  have  been  very  slow.  Out  of  seven  different  kinds  now 
have  attained  a  height  (»f  more  than  eighteen  inches  during  two  seasons,  vrliiletiM 
average  height  is  about  eight  and  twelve  inches,  the  /growth  falling  off  inthe«aia 
order  as  they  are  mentioned  here :  Qnercua  imbricariaf  shingle  oak ;  Q.  afhOj  white  oak: 
Q.  tincforiaj  Quercitron  j  or  black  oak;  Q,  nUjra,  blackjack  oak;  Q,  coccintaj  scarlet  oak; 
^1^.  phelhs,  willow  oak,  and  Q.  Caiesbaeij  barrens  scrub  oak. 

Unfortunately,  the  most  valuable  of  these,  the  white  oak,  failed  partly,  like  aeveral 
others,  in  germinating,  the  seed  being  badly  worm-eaten,  hence  but  a  small  number 
was  raised. 

Seeds  of  these  and  others  missing  are,  however,  now  ordered  again,  and  the  collee- 
tion  will,  doubtless,  by  next  year,  contain  nearly  all  the  North  American  oaks.  It« 
a  matter  of  surprise  to  see  how  different  from  all  the  mentioned  list  of  oaks,  the  north 
European,  or,  as  it  is  variously  terme<l,  the  German  or  the  English  oak  {Quercus  rchtT\ 
has  behaved,  which  was  planted  at  the  same  time  as  the  rest. 

Out  of  twenty  trees  measured  none  is  less  than  120  inches,  and  a  number  3  feet  bi^lit 
thus  surpassing  the  other  two  and  three  times  in  height,  besides  having  str(»ng  side 
branches.  As  this  tree  has,  from  Australia,  the  reputation  of  being  able  to  resist,  t^ 
fiery  winds  of  the  desert,  there  are  good  reasons  for  giving  this  valuable  tree  a  trial 
in  our  interior  counties,  where  wind-breaks  and  wood  are  badly  needed ;  but  it  woald 
be  most  advisable  to  plant  the  acorns  in  the  fall  of  the  year,  on  the  spot  where  the 
tree  is  wanted  to  remain,  as  the  tap-root  formed  penetrates  very  often  three  and  font 
feet  the  first  season.  If,  however,  this  is  impracticable,  there  is  no  danger  in  traner 
planting  the  young  trees  after  the  first  year's  growth  is  ended ;  but  it  should  he  done 
then,  or  it  is  apt  to  become  a  rather  risky  business.  Our  trees  here  were  transplsnted 
the  first  year,  and  though  on  an  average  two- thirds  of  the  tap-root  was  cut  off,  not  a 
single  tree  went  back. 

'J'he  eastern  wild  cherry  {Cerasua  seroiina)  is  a  beautiful  and  fast-growing  tree  that 
deserves  a  place  in  any  good-nized  garden,  and  as  an  avenue  and  timber  tree  might  1« 
planted  advrtntageousl)^  as  it  furnishes  very  valuable  wood  for  the  cabinet-uiaker; 
its  growth  here  in  two  years  from  seed  is  about  4  feet. 

The  eastern  box-elder  {Negundo  aceraides)  has  here  borne  out  its  reputation  as  one  of . 
its  fastest-growing,  hardy,  deciduous  trees,  and  as  such  certainly  deserves  to  be  planted 
or  trifd  in  our  inrerior  counties,  where  the  eucalyptus  fails  on  account  of  the  severe 
winter.  Trees  two  years  old  from  the  seed  are  now  fn>!n  3  to  5  feet  4  inches  high. 
Ewlreuteria  paniculafa  is  also  a  rapid-growing  and  highly  ornamental  little  ti«e,  of 
Chinese  extraction ;  it  is  termed  bladder-nut  tree  on  account  of  the  fruit,  Carya  porort 
(pig  nut),  Carya  tomenl08a  (mockernut).  Two  species  of  hickories,  have  been  tried, 
but  have  shown  themselves  to  be  extremely  slow  growers,  having  only  reached  6  to  8 
inches  in  height.  Though  valueless  for  their  not,  these  two  species  furnish  good  wood, 
and  are  being  tried  witli  that  view  ;  it  umst,  however,  be  remembered  that  most  of 
these  decideilly  tap-rooted  trees  require  a  long  time  for  establishing  themselves,  and 
the  first  two  years  are  generally  spent  in  this  manner. 

Of  the  Japanese  trees  raised  from  seeds  distributed  by  the  Agricultural  Department 
at  Washington,  the  deciduous  ones  have  made  a  fair  growth ;  especially  is  this  the  cart 
with  two  elm-like  trees,  Planera  cutipidaia and  Homoiocelti8^  which  both  average  about 
4  feet  in  height,  started  in  February  from  the  seed.  Plantra  is  a  drooping  tree.  Hort' 
Ilia  dulciSf  a  tri  e  of  the  buckthorn  family,  recommended  as  a  hedge  plant,  is  also  a  fait 
grower;  few  plants,  however,  have  been  raised  from  the  seed. 

Finniava  plaianifoHa  is  a  striking  stercnliaceoug  tree,  with  large,  sycamore-shaped 
leaves,  on  very  long  stalk;  it  resembles  the  Paulomina  in  habit  of  growth,  but  unlike 
that,  the  first  year  is  a  slow  grower;  no  specimen  is  above  10  inches;  seed  started  in 
February.  Grows  fairly  the  second  year ;  deciduous  here,  but  otherwise  hardy.  1* 
quite  an  acquisition,  at  least  to  our  ornamental  trees. 

Argania  sideroxylon  is  a  North  African  tree,  said  to  pro<luce  fruit  used  as  food  for 
cattle  ;  the  wood  exceedingly  hard.  It  is  perfectly  hardy  at  Berkeley,  but  a  slow  grower 
thus  lar. 

Cawphma  offir.indlia  (the  Japan  camphor  tree)  promises  remarkably  well.  It  has 
been  grown  from  seed  with  ease,  and  has  partially  been  propagated  with  cuttings 
from  woody  branches.  It  is  to  be  recommended  for  trial  on  a  large  scale  in  the  moister 
coast  region  (red-wood  lands).  It  has  proved  hardy  in  Berkeley,  <3>»ly  the  extreme 
growing  ends  being  slightly  nipped  by  severer  frosts;  grows  very  rapidly. 

The  evergreens,  pines*,  spruces,  and  rotinospora,  received  from  the  same  source,  are  all 
very  slow,  and  it  is  almost  impossible  to  ^ive  any  judgment  in  regard  to  their  growth. 
A  retinospora  species  is  the  most  promising  now.  It  should  be  mentioned  that  all 
these  trees,  timber  and  ornamental,  have  been  grown  together  in  a  nursery  located  hv 
a  creek,  which,  however,  is  very  low  at  all  seasons,  and  nearly  dry  for  three  mootle 
of  the  year.  The  soil  is  a  hi-avy  loam,  and  waa  not  in  near  as  good  a  condition  as  desir 
able  wlien  planting  was  necessary.    On  the  whole,  all  the  trt  es  have  been  sparingly  irri- 
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gated ;  the  small  evergreens  every  three  or  four  weeks,  from  July  to  October ;  the  larger 
trees,  as  the  American  oako,  hickories,  and  Japanese  deciduous  trees,  three  times  during 
the  season,  the  English  oak,  Koslreuleriay  and  wild  cherry  only  once,  in  Angust,  and 
box-elder  not  at  all.  While  it  may  be  urged  that  seepage  has  helped  the  nnirrigated 
trees,  there  is  very  little  probability  of  this  having  taken  place  to  any  great  degree,  the 
fioilbeingtoo  tenacious  to  allow  this  to  occur;  and,  on  the  whole,  it  is  my  opinion  that 
the  growth  of  these  trees  would  bo  far  greater  on  good,  porons  bottom-land  entirely 
without  irrigation,  which  probably  has  been  the  experience  of  others. 

It  should  be  added  that  during  the  succeeding  year  (1881)  the  con- 
clusions here  foreshadowed  have  generally  been  sustained.  The  remark- 
able growth  of  the  European  oak  has  continued  to  outstrip  beyond  all 
comparison  that  of  its  American  relatives,  so  that  it  may  probably  be 
used  advantageously  not  only  in  the  replacement  of  the  slow-growing 
Californian  oaks,  but  perhaps  even  as  a  vanguard  for  the  advance  of 
forests  into  the  treeless  region.  Considering  its  native  climate,  this  is 
certainly  a  remarkable  result,  which  should  encourage  us  in  the  prosecu- 
tion of  further  experiments  in  the  search  for  trees  that  will  maintain 
themselves  in  the  arid  climates,  and  if  possible  will  continue  to  encroach 
upon  the  treeless  area  unaided  by  man  save  in  the  way  of  protection 
from  fire.  Australia  seems  thus  far  to  offer  the  most  promising  field  for 
further  acquisitions  in  this  direction,  but  the  arid  regions  of  Africa  and 
Asia  will  also  doubtless  furnish  useful  material,  especially  for  San 
Diego  and  Western  Arizona.  The  useful  palms  of  Africa  and  Arabia 
might  be  made  to  take  the  place  of  the  handsome  but  unproductive 
native  species;  the  date  palm  particularly  would  doubtless  find  a  con- 
genial home  alongside  of  tlie  Pitahaya^  or  tree  cactus,  of  Arizona.  For 
the  interior  plateaus,  useful  precedents  can  be  found  iu  the  plateau 
country  of  Asia,  now  rendered  so  much  more  accessible  to  research. 
Private  ent^erprise,  however,  is  quite  inadequate  to  the  accomplishment 
of  these  objects,  which  seem  to  belong  peculiarly  to  the  province  of  the 
United  States  Department  of  Agriculture. 


IRRIGATION  OF  THE  ARID  REGION. 

The  subject  of  irrigation  in  the  Arid  Region  has  been  treated  so  ably 
and  ftilly  in  its  general  aspects  in  the  report  of  General  J.  W.  Powell, 
that  a  summary  of  his  conclusions,  with  a  few^  comments,  is  doubtless 
the  best  mode  of  presenting  the  main  points  here. 

The  lower  limit  of  successful  agriculture  without  irrigation  is  set  by 
him  at  an  annual  rainfall  of  twenty  inches,  success  at  and  even  above 
that  limit  depending  essentially,  however,  upon  the  mode  of  distribution 
of  the  rains  through  the  year.  The  general  limit  of  the  region  so  cir- 
cumstanced to  the  east  is  near  the  100th  meridian,  running  from  about 
Brownsville,  Tex.,  to  a  point  50  miles  west  of  Pembina ;  it  extends  thence 
to  the  Sierra  Nevada,  and  in  California  to  the  Pacific  coast. 

In  the  warmer  portions  of  the  region  a  larger  additional  supply  of 
water  is  requisite  to  insure  crops,  the  evaporation  being  greater.  Again, 
the  portions  of  lands  lying  near,  and  especially  to  westward  of  high 
mountains,  are  agriculturally  favored  by  a  participation  in  the  greater 
precipitation  due  the  condensation  of  moisture  by  such  mountains. 

On  the  mountains  and  hi^h  platean.M  forests  are  fonud  at  elevations  so  j^rcat  that 
snuimer  frosts  forbid  the  cultivation  of  the  soil.  Here  are  the  natural  timber  lands 
of  the  Arid  Region,  an  upper  region  sot  apart  by  nature  tor  the  growth  of  timber  uec- 
ewary  to  the  mining,  manufacturing,  and  agricultural  industries  of  the  country. 
Between  the  low,  irrigable  lands  and  the  elevated  forest  lands  there  are  valleys, 
mesas,  hiUs,  and  mountain  slopes  bearing  grass  of  greater  or  less  value  for  pasturage. 
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As  regards  the  amount  of  flowing  water  available  for  irrigation,  the 
conclusion  is  that  it  is  in  general  sufficient  for  onl^-  a  small  proportion 
of  the  lowlands — ^in  Utah,  for  example,  only  about  2,262  square  miles 
out  of  80,000,  or  2.8  per  cent.  The  amount  of  water  available  for  irri- 
gation can  be  increased  by  winter  storage,  to  an  extent  dependiDg 
greatly  upon  local  circumstances.  Storage  in  the  lowlands  is  wasteful 
on  account  of  the  great  evaporation  during  the  warm  season. 

Irrigation  on  a  large  scale,  whether  by  storage  or  the  diversion  of  larger 
streams,  requires  large  capital  and  co-operative  action ;  and  in  order  to 
prevent  forestalling,  waste,  and  conflicts  of  rights,  general  laws  reg- 
ulating the  appropriation  and  use  of  water  in  the  Arid  Region  are  neces- 
sary, and  should  be  enacted  as  soon  as  possible.  The  pre-emption,  home- 
stead, timber-culture,  and  desert-land  privileges  are  adequate  for  actual 
settlers  on  irrigable  lauds  dependent  on  minor  streams,  but  are  insaf- 
ficieut  for  the  settlement  of  the  irrigable  lands  that  depend  on  the  larger 
streams,  and  also  for  the  pasturage  and  timber  lands,  than  is  contem- 
plated in  either  of  the  above  privileges.  A  pasture  farm  requires  not 
only  a  large  area  of  land,  but  also  a  certain  amount  of  accessible  water 
supply.  A  *' water  front"  of  adequate  supply  should  then  be  alloted  to 
each  pasturage  tract  as  an  Inherent  right,  water-rights  going  with  land 
titles,  the  latter  being  valueless  without  the  former. 

These  are  the  main  points  ma(ie  in  reference  to  irrigation  in  the  Arid 
Region  by  General  Powell.    While  written,  perhaps,  more  with  a  view 
to  the  yet  unsettled  regions  of  the  interior,  they  embody  essentially 
also  the  needs  of  the  irrigation  districts  of  California,  as  demonstrated 
by  the  actual  experience  of  thirty  years.    In  the  conflicts  that  have 
arisen  in  consequence  of  the  absence  of  the  legislation  suggested  by 
General  Powell,  one  point  has  been  prominently  brought  out,  to-wit, 
the  irrepressible  conflict  between  the  provisions  of  the  common  law  on 
the  subject  of  riparian  rights  and  the  requirements  of  agriculture  in  a 
region  requiring  irrigation.    The  declaration  of  the  former,  that  every 
riparian  owner  is  entitled  to  the  undiminished  volume  of  the  stream 
(intended  evidently  for  the  safe  guarding  of  the  interests  of  the  uses  of 
water-i)ower)  strikes  at  the  very  foundation  of  the  use  of  water  for  ir- 
rigation purposes,  and  is  thoroughly  incompatible  with  such  use,  and, 
therefore,  with  the  very  existence  of  agriculture  in  the  Arid  Region. 
Yet,  this  law  has  been  invoked  again  and  again  in  California  by  riparian 
owners  claiming  the  undiminished  volume  of  the  streams  from  thase 
above  them,  while  full}'  intending  to  use  it  freely  on  their  own  lands. 
Numerous  costly  and  protracted  lawsuits  have  been  and  are  now  pend- 
ing in  the  courts  of  the  Stat«,  which  are  embarrassed  by  the  conflict  I 
of  tlie  acknowledged  foundation  of  American  civil  law  with  the  manifest 
equities  of  the  cases  before  them.    In  one  test  case,  at  least,  the  lower 
court  decided  that  the  common-law  doctrine  does  not  apply  to  irriga- 
tion regions;  but,  while  this  is  the  common-sense  point  of  view,  itisj 
doubtful  whether  the  higher  courts  can,  in  the  i)re6ent  condition  of  tl« 
code,  sustain  it.    It  is  certainly  of  the  most  vital  importance  that  thisi 
matter  should  be  so  settled  by  Congressional  action  in  the  Territories 
that  similar  conflicts  cannot  arise  when,  with  the  advance  of  the  Terri- 
tories to  the  dignity  of  States,  the  subject  passes  beyond  the  couti^ol  of 
the  general  government.    Again,  the  forestalling,  by  means  of  the  pre- 
emption, homestead,  or  timber  privileges,  of  all  the  water-supply  from 
springs  available  during  the  dry  season,  has,  in  California,  created  a 
situation  in  which*  many  such  pre-emptors  of  the  150  acres  are,  as  a 
matter  of  fact,  "lords  of  all  they  survey,"  since  no  one  can  occupy  the 
adjacent  lands  without  paying  them  tribute  for  water-supply ;  and  this 
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8till  is  more  emphatically  true  of  owners  of  large  tracts,  Spanish  and 
Mexican  grants,  &c.,  which  were  usually  selected  originally  because 
commanding  water-supply. 

The  control  of  water  now  used  in  irrigation  ditches  in  California  is 
almost  altogether  based  upon  the  right  of  **  prior  appropriation"  in  pur- 
suance of  custom  rather  than  law ;  a  method  not  without  its  merits  in  re- 
spect to  the  promotion  of  irrigation  enterprises,  but  liable  to  gross  abuse 
in  forestalling,  since  it  places  it  within  the  power  of  the  appropriator 
to  carry  the  water  to  lands  in  which  he  is  interested,  to  the  detriment 
even  of  riparian  owners,  who,  under  the  common  law,  are  entitled  only 
to  so  much  water  as  they  require  for  household  and  stock,  but  not  for 
inigatiou.  It  is  needless  to  dwell  upon  the  gross  injustice  and  oppres- 
sion which  the  princii)le  of  prior  appropriation  may  work  in  its  appli- 
cation when  and  where  water  is  scjirce,  and  upon  the  extent  to  which 
it  is  contrary  to  sound  public  policy  to  let  such  important  privileges 
"lie  around  loose,"  to  be  picked  up  by  whosoever  can  do  so  by  virtue 
of  the.  control  of  capital. 

It  is  difficult  to  foresee  how  the  many  claims  or  rights  acquired  un- 
der this  system  in  California  can  now  be  adjusted  in  accordance  with 
the  public  interest,  without  a  severe  wrenching  of  what  it  is  usual  to 
consider  "  vested  rights."  It  will  obviously  become  necessary  to  resort 
to  the  State's  ultimate  right  of  eminent  domain,  in  condemning  the  water 
available  for  irrigation  to  public  use,  under  such  regulations  as  will 
iniire  to  the  greatest  good  of  the  greatest  number.  But  this  fact  em- 
phasizes so  much  the  more  the  pressing  need  of  avoiding  similar  com- 
pJicatious  in  the  future,  in  the  regions  still  subject  to  the  control  of 
the  general  government,  by  timely  legislation  definitely  regulating  the 
rights  and  uses  of  water  in  the  Arid  Kegion;  not  only  with  reference 
to  that  applicable  to  irrigation,  but  also  with  respect  to  pasturage  lands 
as  above  noted.  Provisions  substantially  covering  the  points  embraced 
in  the  drafts  of  two  acts  contained  in  General  Powell's  report  should 
become  general  laws  as  soon  as  possible.  In  framing  these  measures 
it  should  not  be  forgotten  that  irrigated  land  is  very  much  more  valu- 
able and  productive  than  that  which  is  dependent  ui)on  the  accidents 
of  the  seasons ;  not  only  because  of  its  exemption  from  the  risks  and 
failures  involved  in  the  cultivation  of  unirrigated  land  even  in  tbe 
"humid"  portions  of  the  world,  but  also  because  of  the  imi)ortant  part 
taken  by  the  solids  dissolved  or  suspended  in  the  irrigation  water  in 
increasing  and  maintaining  the  fertility  of  the  soil.  The  irrigator  is 
exempted  from  the  necessity  of  supplying  manure  to  restore  the  soil 
ingredients  withdrawn  by  his  crops,  to  an  extent  varying  in  dififerent 
localities,  but  always  taking  the  form  of  a  very  tangible  balance  in  his 
favor,  in  some  cases  (as  in  that  of  the  valley  of  the  Nile  for  ages  past) 
amounting  to  a  comi)let€i  relief  from  all  consideration  of  the  question  of 
the  maintenance  of  fertility  which  is  intruding  itself  more  and  more 
urgently  into  the  calculations  of  American  farmers,  and  threateningly 
confronts  every  tiller  of  the  soil  in  the  Old  World. 

These  considerations  justify  the  adoption  of  a  much  smaller  unit  for 
the  farm  in  irrigation  districts;  the  more  complete  and  systematic  utili- 
zation of  the  soil's  powers  enabling  a  smaller  area  to  subserve  the  needs 
of  a  family.  The  unit  of  80  acres,  instead  of  the  usual  160  suggested  by 
General  Powell,  is  certainly  amply  large  in  soils  of  any  reasonably  ade- 
quate native  fertility. 

In  these  points  of  view  may  also  be  found  a  partial  ilnswer  to  the  ques- 
tion, often  asked,  what  inducement  there  is  for  the  settler  to  occupy  the 
regions  laboring  under  so  many  natural  disadvantages  when  so  much 
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fertile  land  remains  unoccupied  in  more  favored  rep^onst  From  an  ab- 
stract point  of  view,  the  question  seems  diflBcult  to  answer;  but  con- 
cretely, the  explanation  lies  in  the  fact  that  human  nature  will  take 
risks  where  there  is  a  reasonable  chance  of  success,  as  is  the  case  iu 
humid  climates;  whereas  in  the  arid  regions,  success  being  impossible 
without  irrigation,  but  becoming  a  certainty  with  it,  farming  becomes 
a  much  more  safe,  satisfactory,  and  paying  occupation.  If,  on  the  other 
hand,  we  inquire  whj'^  it  is  that  the  abundant  water  supply  of  the  humid 
regions  is  not  utilized  with  the  same  view  of  reducing  the  success  of 
crops  to  a  certainty,  instead  of  risking  the  disastrous  failures  that  afflict 
them  from  time  to  time  in  the  occurrence  of  droughts,  we  can  but  point 
to  that  same  principle  of  human  nature  which  renders  gambling  so  dan- 
gerously attractive,  and  drives  the  '^  prospector^  to  continue  in  the  search 
for  new  mines  rather  than  to  settle  down  to  the  working  of  those  he  has 
already  discovered. 

Aside,  however,  from  these  considerations,  the  treelessness  of  irriga- 
tion countries  is  in  itself  not  a  slight  advantage  to  the  settler  of  small 
means,  since  it  relieves  him  from  the  necessity  of  incurring  the  great 
expense  aud  delay  of  "making  a  clearing,^  an  operation  often  involvin^j, 
in  humid  climates,  an  expenditure  altogether  out  of  proportion  with  the 
productive  value  of  the  land.  In  the  great  valley  of  California,  as  in 
the  prairies  of  the  West,  the  plow  can  be  put  into  the  land  without  any 
preliminaries;  but  there  is  no  heavy  sod  necessitating  the  use  of  corre^ 
spondingly  heavy  draft,  the  first  plowing  being  nearly  as  easy  as  the 
later  ones. 

In  climates  having  a  long  growing  season  so  far  iis  temperature  is  con- 
cerned, the  effects  of  irrigation  on  actual  production  are  almost  startling. 
Thus,  in  the  southern  part  of  California,  as  well  as  in  Western  Arizona, 
crops  may  be  started  at  whatever  season  suits  the  convenience  of  the 
grower,  except  two  in  the  year;  and  tliis  holds  true  for  market  gardens 
as  far  north  as  San  Francisco,  where  vegetables  of  nearly  all  kinds  can 
be  had  in  the  market  almost  throughout  the  year.  In  Tulare  and  Kem 
Counties,  five  cuts  of  alfalfa  have  been  taken  off  the  same  field  in  a 
single  season,  and  ten  tons  of  its  hay  made.  So  with  sorghum,  Egyptian 
corn,  and  pearl  millet,  when  cut  for  forage,  of  which,  with  irrigation, 
three  heavy  cuts  have  been  made,  an  enormous  yield,  which  of  course 
could  be  maintained  only  on  a  very  strong  soil,  or  later  by  the  aid  of 
manure.  But  irrigation  enables  the  farmer  to  impart  to  the  penny  a 
nimbleness  unheard  of  in  regions  dependent  upon  the  seasons  alone. 
The  investment  of  a  certain  amount  of  money  in  land  and  manure  can 
be  "turned  over"  twice  in  the  season,  or  even  oftener,  in  a  region  of 
long  summers.  There  is  no  reason  why  the  same  could  not  be  done  in 
the  Southern  States;  but,  as  a  matter  of  fact,  it  «  done  only  where  irri- 
gation is  compulsory. 

• 

IRRIGATION  IN  CALIFORNIA. 

The  commanding  importance  of  the  subject  of  irrigation  in  the  State 
of  California  has  repeatedly  secured  for  it  legislative  attention,  but  no 
general  measures  toward  ascertaining  the  resources  of  the  State  in  lantls 
and  waters  adapted  to  irrigation  were  taken  prior  to  the  year  1878, 
when  an  act  was  passed  providiug  for  the  appointment  of  a  State  en- 
gineer, whose  duties  were  defined  to  be,  "  under  the  direction  of  the 
governor,  to  investigate  the  problems  of  the  irrigation  of  the  plains, 
the  condition  and  cai)acity  of  the  great  drainage  lines  of  the  State,  and 
the  improvement  of  the  navigation  of  rivers."    A  succeeding  iwrtion  of 
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the  act  imposes  the  duty  of  inquiring  into  and  reporting  upon  "  the 
question  of  the  flow  of  debris  from  the  hy<lraulic  mines  into  the  streams, 
and  the  injury  to  agricultural  lands  by  the  flow  of  dSbris  thereon." 

Between  1878  and  1880  the  work  on  both  of  these  important  branches 
of  inquiry  was  actually  prosecuted  under  the  able  direction  of  Mr.  Will- 
iam Uanimond  Hall,  as  State  engineer ;  and  in  January,  1880,  he  sub- 
mittetl  to  the  legislature,  then  iu  session,  his  flrst  report,  an  able, 
thorough,  and  highly  important  document.  It  gives  succinctly  and 
systematically  the  maiu  facts  regarding  irrigation  in  other  countries, 
as  well  as  in  California,  compares  and  discusses  the  differences  of  cli- 
mate, soil,  and  agricultural  practice  in  the  irrigated  regions  of  the  world, 
as  well  as  in  different  portions  of  California;  also  the  legal  asi)ects  of 
the  question  of  water-supply,  and  the  difficulties  which  in  California,  as 
well  as  elsewhere,  have  arisen  from  a  failure  to  ])lace  the  whole  matter, 
from  the  outset,  u|)on  equitable  and  distinctly  defined  basis.  Drafts  of 
bills  to  be  passed  by  the  legislature,  tending  to  remedy  existing  defects 
and  forestalling  their  recurrence  hereafter  as  far  as  practicable,  are  also 
given.  Numerous  tables  showing  the  area  of  watershed,  measurements 
of  supply,  both  in  streams  and  ditches,  area  irrigated,  areas  capable  of 
irrigation,  &c.,  attest  the  diligence  and  good  jugdment  with  which  the 
work  was  conducted.  Most  of  the  numerical  data  hereinafter  given  are 
taken  from  this  report,  which  deserves  to  be  more  widely  known.  Un- 
fortunately, the  agitation  in  regard  to  the  mining  debris  question,  which 
has  increasingly  irritated  the  public  mind  ever  since  the  passage  of  the 
act  providing  for  the  building  of  dams  to  impound  the  tailings  of  the 
hydraulic  mines,  has  overshadowed  the  irrigation  problem  for  the  past 
two  years,  and  caused  such  a  curtailment  of  the  ap[)ropriation  available 
for  that  branch  of  the  work,  that  the  report  made  to  the  legislative  ses- 
won  of  1881  contains  but  few  additional  data  relating  thereto,  while  re- 
iterating the  recommendations  previously  made  in  regard  to  the  estab- 
lishment of  a  consistent  and  equitable  system  of  water-rights,  the  need 
of  which  is  doubly'  emphasized  by  the  many  law  suits  involving  such 
rights  that  have  vexed  the  courts  for  several  years  past. 

IRRIGABLE  LANDS  OF  CALIFORNIA. 

The  main  irrigable  area  in  the  State  is  the  great  Interior  Valley,  em- 
bracing altogetht»r  about  30,000  square  miles.  Of  this  area,  about  11 ,300 
square  miles  belong  to  the  San  Joaquin  Valley,  from  the  Cosumnes  Kiver 
to  the  Tejon  Mountains ;  a  maximum  length  of  260  miles,  by  from  30  to 
70  milen  in  width.  It  is  here,  as  well  as  in  the  southern  region  (Los 
Angeles,  San  Bernardino,  and  San  Diego),  that  the  irrigation  question 
a^ssames  the  character  of  a  vital  problem,  a  conditio  sine  qua  non.  In 
the  Sacramento  Valley,  irrigation  is  but  little  resorted  to  on  the  east 
side  of  the  river,  where,  on  the  contrary,  the  mining  dibris  problem 
agitates  the  public  mind,  and  mining  ditches  furnish  the  supply  of 
irrigation  water  chiefly  to  the  foothill  lands  and  mountain  plateaus; 
while  on  the  west  side,  in  the  counties  of  Yolo,  Solano,  and  Colusa,  irri- 
gation is  again  prominent,  though  not  so  vital  as  in  the  San  Joaquin 
Valley,  on  account  of  the  greater  annual  rainfall.  Irrigation  in  the  San 
Joaquin  Valley  is  thus  far  practically  confined  to  the  portion  lying  east 
of  the  trough,  and  traversed  by  the  rivers  issuing  from  the  Sierra 
Nevada.  The  total  of  the  dry  plain  lands  of  this  "east  side"  embraces 
an  area  of  7,687  square  miles,  of  which  about  69  per  cent,  may  be  as- 
sumed to  be  irrigable  from  the  current  water-supply  of  the  streams. 
Since  the  trough  of  the  valley  lies  much  nearer  the  Coast  Range,  in  fact 
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touching  the  foothills  at  Buena  Yisra  slough,  iu  Kern  County,  the  area 
of  the  "  west  side"  is  very  much  smaller,  viz.,  about  2,689  square  miles, 

All  sontli  of  Tnlare  Lake,  and  a  large  portion  north  of  the  lake,  on  the  west  side, 
may  be  classed  as  non-irrigable  land,  not  only  on  account  of  the  absence  of  a  saflicient 
water-supply,  but  by  reason  of  the  general  unfitneHS  of  the  soil  for  cultivation  by  irri- 
gation. The  sources  of  supply  for  irrigation  are  Tulare  Lake,  the  San  Joaquin  River, 
and  the  small  streams  of  the  Coast  Range. 

I  remark,  in  reference  to  this  statement  of  Mr.  Hall,  that,  as  I  have 
shown  by  the  analysis  of  its  waters,  Tulare  Lake  is  altogether  unfit, 
either  as  a  source  or  even  as  reservoir  of  irrigation  waters,  on  account 
of  its  alkalinity,  as  stated  more  in  detail  below.  The  small  intermitteut 
creeks  flowing  from  the  Coast  Range  are  but  little  to  be  relied  upon  iu 
this  connection,  the  more  as  the  porosity  of  the  formations  in  that  region 
renders  storage  very  precarious.  Sui)posing  King's  and  the  San  Joaquin 
River  to  be  the  only  available  sources  of  supply,  the  irrigable  lands  of 
the  west  side  would,  according  to  Mr.  Hall,  be  about  718  square  miles, 
or  460,000  acres,  making  the  grand  total  of  lands,  irrigable  from  sources 
adjacent  to  the  plain  of  the  San  Joaquin  Valley  (exclusive  of  storage  in 
higher  reservoirs),  about  6,000  square  miles,  or  3,840,000  acres.  Of  this 
vast  area  of  highly  productive  soils,  only  about  188,000  acres,  or  about 
5  per  cent.,  are  estimated  as  being  at  present  under  irrigation. 

Artesian  water  is  to  a  limited  extent  already  used  for  irrigation  m 
the  San  Joaquin  Valley.  In  a  few  cases  saline  and  alkaline  waters  have 
been  obtained  from  the  wells,  but  a  considerable  number  have  water 
that  is  no  mo/e  objectionable  than  that  of  Kern  River  at  least.  Of  late 
such  wells  yielding  abundant  streams  have  been  obtained  in  Tulare 
County,  in  a  region  much  troubled  with  alkali,  which  they  will  help  to 
subdue.  The  possibilities  of  the  valley  in  this  respect  have  hardly  yet 
been  approximately  ascertained,  as  it  is  very  important  they  should  be. 

In  the  Sacramento  Valley  the  lands  irrigated  from  Cache  Creek  ag- 
gregate to  about  13,400  acres.  There  are  no  data  for  estimating  the 
other  irrigated  lands  of  the  plain,  but  the  amount  of  irrigated  land  in 
the  foot-hills  of  the  Sierra  (chiefly  opposite  the  central  portion  of  the 
Great  Valley)  may  be  taken  at  about  9,000  acres. 

With  the  exception  of  Ciich^  and  Putah  Creeks,  on  the  west  side  of 
the  Sacramento  Valley,  no  important  amount  of  irrigation  water  can  be 
derived  from  the  Coast  Range,  except  through  winter  storage,  which 
has  not  thus  far  been  practiced.  To  seaward  of  the  Coast  Range  small 
tracts  of  irrigated  land  are  found  from  San  Francisco  southward,  but 
they  form  the  exception  northward  of  Santa  Barbara.  In  the  Salinas 
Valley  it  is  not  convenient,  from  the  small  volume  of  the  river  and  the 
lack  of  tributaries,  and  fair  crops  are  made  without  it.  Farther  south 
it  is  more  or  less  practiced  in  many  of  the  seaward  valleys,  ver>^  gen- 
erally so  in  that  of  Santa  Barbara,  and  thence  soutward  increasingly, 
until  in  the  Los  Angeles  region  the  maximum  proportion  of  irrigated 
lands  is  reached,  the  total  in  the  counties  of  Los  Angeles  and  San  Ber- 
nardino reaching  nearly  85,000  acres,  and  but  little  land  being  culti- 
vatable  without  them. 


SOILS  OF  THE  ARID  REGION. 

The  first  impression  produced  upon  the  explorers  of  Western  plains 
and  plateau  lands,  treeless,  and  at  certain  seasons  almost  bare  of  any 
of  the  familiar  vegettible  covering  of  the  surface,  was,  that  the  soil  was 
naturally  sterile,  and  ever  would  be,  the  more  so  as  at  many  points 


; 
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nature  seemed  to  have  done  what  Attila  threatened  to  inflict  on  all 
communities  that  should  attempt  to  resist  his  advance,  "sowing  salt," 
80  that  nothing  sliould  grow  there  for  evermore.  Thus  the  ''Great 
We8t«ra  Deserts"  came  to  be  proverbial,. and  many  were  the  regrets 
that  nature  should  have  destined  one  half  of  the  territory  of  the  United  •  \ 
States  to  remain  a  howling  waste. 

The  general  recognition  of  the  fact  that  water  alone  is  wanting  to 
render  these  deserts  productive  of  whatever  crops  their  climatic  position 
will  j)ermit  is  of  comparatively  recent  date,  although  this  view  was 
long  before  held  and  asserted  by  meteorologists.  The  results  produced 
by  irrigation  in  Colorado  and  Utah  have  now  rendered  this  a  familiar 
truth;  and  while  it  is  true  that  in  a  climate  of  deficient  rainfall  the 
process  of  soil  formation,  as  well  as  the  soils  themselves,  differ  in  some 
respects  from  those  familiar  to  us  in  the  regions  of  summer  rains  and 
abundant  vegetation,  yet  the  advent  of  the  life-giving  water,  with  judi- 
cious agricultural  treatment,  soon  does  away  with  all  that  would  inter- 
fere with  profitable  culture. 

But  little  has  so  far  been  done  in  the  systematic  investigation  of  the 
soils  of  the  arid  regions*  outside  of  California;  but  what  has  been  done 
seems  to  show  that  the  majority  of  the  soils  of  the  Arid  Region  possess 
certain  advantages  of  chemical  comi)osition  over  those,  e.  g»,  of  the 
southern  portion  or  the  Alleghany  Range.  Chief  among  these  are  a  re- 
markably high  percentage  of  i)otash  and  a  large  proportion  of  lime. 
This  difference  is  rather,  perhaps,  to  be  accounted  for  as  one  of  the  ef- 
fects of  the  arid  climate  than  as  the  result  of  a  fundamental  difference 
in  the  composition  of  the  rock  materials  that  have  contributed  to  their 
formation.  This  will  be  api)reciated  when  it  is  considered  that  these 
soils  have  for  ages  been  subject  to  a  most  thorough  system  of  summer- 
fallowing,  unaccompanied  by  the  leaching  process,  which  is  inseparable 
firom  an  abundant  rainfall,  and  which  is  particularly  effective  in  deplet- 
ing soils  of  lime,  the  especial  promoter  of  thriftiness  in  production. 

In  the  examination  of  the  soils  of  California,  carried  on  partly  under 
the  auspices  of  the  tenth  census,  and  continuing  under  those  of  the 
State  College  of  Agriculture,  these  peculiarities  are  strikingly  shown. 
The  lime  percentages  of  the  soils  of  Middle  and  Southern  California  are 
on  an  average  from  four  to  eight  times  as  high  as  in  the  soils  of  the 
Carolinas  and  Georgia;  while  the  potash  percentages  are  quite  com- 
monly as  high  as  those  found  only  iu  the  richest  soils  of  the  Mississippi 
bottom.  The  phosphates  also  range  higher  on  an  average,  though  not  to 
a  similar  extent,  as  lime  and  potash.  On  the  other  hand,  tlie  humus 
content  of  these  soils  is  usually  low,  a  natural  result  of  the  great  facili- 
ties offered  to  oxidation  by  the  dry  condition  in  which  the  soils  normally 
exist.  A  general  description  of  the  prominent  soil  features  of  California 
is  here  given,  as  illusti-ative  of  what  occurs,  more  or  less,  throughout  the 
Arid  Region ;  especially  so  as  regards  the  important  feature  of  the  ^'  alkali 
soils,"  which,  as  will  be  seen,  so  far  from  being  especially  sterile,  are  in 
some  cases  simply  permeated  by  an  excess  of  mineral  plant-food,  and 
therefore  of  high  intrinsic  or  virtual  fertility. 

SOILS  OF  CALIPORNIA. 

While  it  would  be  impossible  to  give,  in  any  brief  space,  a  detailed 
account  of  the  great  variety  of  soils  occuring  within  the  wide  area  of  the 

*  I  mnat  on  this  po^ut  differ  with  General  PoweU,  Director  of  the  United  States  Geo- 
logical Snrvey,  who,  in  his  able  report  of  the  lands  of  the  Arid  Region,  remarks  that 
"  too  niach  attention  has  been  paid  to  the  chemical  composition  of  soils,''  «&c.,  So  far  as 
I  am  aware,  we  are  in  a  condition  of  dense  ignorance  as  regards  the  composition  of 
the  Boils  of  the  entire  region  between  the  Rocky  Mountains  and  the  Sierra  Nevada. 
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State  of  California,  only  a  few  of  which  have  as  yet  received  any  close 
examination,  some  general  statements  may  be  made  to  show  the  hijjh 
value  of  some  of  the  apparently  most  arid  lands,  when  subjected  tot£e 
life-giving  influence  of  irrigation. 

As  regards,  first,  the  Great  Valley,  the  two  climatic  divisions  defined 
above  are  maintained  also,  measurably,  as  concerns  the  soils.  Broadly 
speaking,  it  may  be  said  that  in  the  northern  division  (the  Sacramento 
Valley)  the  soils  are  prevalently  loams,  more  or  less  heavy,  largely  in- 
terspersed with  tracts  of  heavy  clay  or  ''  adobe''  soils,  often  the  exact 
counterpart  of  the  "prairie"  soils  of  the  Mississippi  Valley;  while  in 
the  southern  portion,  or  San  Joaquin  Valley,  the  bulk  of  the  soil  is  alto- 
gether prevalently  sandy,  occasionally  to  the  extent  of  rendering  them 
sterile;  and  what  is  there  called  "adobe,"  by  way  of  contrast,  would 
mostly  be  elsewhere  considered  a  moderately  clayey  loam.  As  to  intrin- 
sic fertility,  it  would  be  difficult  to  decide  between  the  two  divisions;  for 
while  the  heavier  soils,  other  things  being  equal,  are  usually  the  richer 
in  plant-food,  and  therefore  the  more  durable,  the  great  depth  of  the 
light  soils  of  the  San  Joaquin  Valley  seems  to  compensate  in  a  measure 
for  the  somewhat  inferior  percentage  of  plant  food.  This  is  the  more 
true,  as  the  "sand"  is  to  a  considerable  extent  not  simply  siliceous,  but 
consists  largely  of  comminuted^grauitic  and  eruptive  rocks,  with  an 
admixture  of  the  ancient  slates,  or  rather  schists,  which  cover  the  flanks 
of  the  Sierra  and  constitute  the  proverbial  "  bed  rock."  Moreover,  the 
"foot-hills"  are  commonly  bordered,  on  the  valley  aide,  by  a  rolling 
plateau  land,  underlaid  by  the  marly  strata  of  the  Tertiary  formation; 
and  these,  commingling  with  the  materials  brought  from  the  higher  lands, 
from  naturally  marled  soils,  whose  Ihriftiness  when  under  irrigation 
contrasts  strikingly  with  their  barren  aspect  during  all  but  the  winter 
and  early  spring  mouths,  so  long  as  they  remain  in  their  natural  con- 
dition. 

From  Eedding,  at  the  head  of  the  Sacramento  Valley,  to  Bakersfield, 
at  that  of  the  San  Joaquin,  the  valley  has  along  its  eastern  border  a 
belt  of  upland,  varying  in  width  from  one  to  twenty  miles,  and  from 
fifty  to  twenty  feet  above  the  natural  drainage  level,  the  soil  of  which 
is  a  yellow  or  reddish  loam  of  varying  character,  evidently  formed  by 
an  intermixture  of  the  red  soil  of  the  foot-hills  with  the  valley  deposits. 
Much  of  this  land,  which  is  mostly  too  high  to  be  reached  by  the  present 
irrigation  canals,  has  asingular  hillocky  surface,  known  as  "  hog  wallows^ 
doubtlesstheresultof  aqueouserosion  in  past  periods.  These  "hog-wal- 
low" lands  differ  essentially  both  in  their  character  and  origin  from 
those  similarly-  named  in  Texas  and  other  Gulf  States  (which  are  mostly 
heavy  prairie  soils),  and  even  as  far  south  as  Merced  County  produce 
excellent  cereal  crops,  a«  well  as  fruits,  without  irrijiation. 

On  the  western  or  Coast  Range  side  of  the  valley  the  soils  are  usually 
materially  different.  The  Coast  Range  consists  in  the  main  of  gray 
tertiary  and  cretaceous  materials,  prevalently  clayey  northward  of  San 
Francisco  Bay,  but  growing  more  and  more  sandy,  on  the  whole,  in  a 
southward  direction.  Hence,  we  find  extensive  tracts  of  very  stiff 
"  adobe"  soils  of  very  variable  degrees  of  fertility  on  the  west^^m  side 
of  the  Sacramento  Valley,  and  as  far  south  as  the  southern  line  of  San 
Joaquin  County,  where  the  widely  gaping  cracks  of  the  adobe,  during 
the  dry  season,  attract  the  attention  of  even  the  casual  passer-by. 
Southward,  the  soils  lying  at  the  foot  of  the  Coast  Range  become  in- 
creasingly sandy,  as  do  the  bordering  hills,  until  in  the  region  opposite 
Tulare  Lake  it  is  reported  to  be  a  "  sandy  desert."  This  statement  may 
require  to  be  taken  with  a  considerable  grain  of  allowance,  since  in  the 
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absence  of  any  opportunity  for  irrigation,  and  of  any  serious  attempts 
at  settlement  thus  far,  tbe  capabilities  of  the  region  can  hardly  be  said 
to  have  been  fairly  tested. 

The  soils  of  the  western  border  of  the  Sacramento  Valley  are  at  many 
points  materially  and  most  beneficially  modified  by  tbe  admixture  of 
materials  contributed  by  the  tributary  valleys  heading  within  the  region 
of  eruptive  or  volcanic  rocks,  whose  southern  portion  has  become  noted 
for  tbe  high  quality  of  the  wines  produced  in  the  valleys  of  Sonoma  and 
Napa.  These  soils  are  also  originally  red,  as  is  still  the  case  on  the 
mountain  sides  and  higher  benches  of  the  vaJleys ;  and  while  less  suited 
to  cereal  culture,  they  seem  to  be  pre-eminently  adapted  to  the  perfecting 
of  the  higher  qualities  of  fruits. 

The  orchard  products  of  Vacaville,  widely  known  for  their  excellence, 
are  grown  on  such  soils ;  and  the  fruit-growing  region  of  Solano  and 
Yolo  Counties,  the  present  center  of  the  raisin  industry,  is  covered  by 
the  joint  deposits  of  the  Sa<;ramento  lliver  and  Putah  Creek,  the  latter 
one  of  the  main  drains  of  the  volcanic  region. 

Soils  quite  similar  to  the^e,  both  in  origin  and  productive  qualities, 
exist  on  the  opposite  side  of  the  valley,  where  the  Tuolumne,  Mokelumne, 
and  Cosumnes  Rivers  traverse  the  volcanic  tufas  that  cover  the  gold- 
bearing  gravels  of  Table  Mountain.  As  regards  their  general  chemical 
character,  the  soils  of  theentire  valley  (of  which  quite  a  number  have  been 
analyzed,  partly  under  the  direction  of  the  State  Agricultural  College, 
partly  under  those  of  the  Census  Office),  are  throughout  remarkable  for 
a  high  percentage  of  lime,  which  rarely  falls  below  four-tenths  of  one 
per  cent.,  and  most  commonly  ranges  from  one-half  to  one  and  a  quarter 
per  cent.  This  circumstance  explains,  in  a  measure,  the  high  thriftiness 
of  these  soils,  allowing  the  rapid  development  and  generous  fruiting 
which  accompanies  the  minimum  allowance  of  moisture,  and  maintains 
the  farmer's  hopes  that  the  success  of  a  single  season  will  suffice  to 
wipe  out  the  financial  failures  of  two  or  three  dry  seasons.  A  generous 
allowance  of  potash  accompanies  the  lime  even  in  the  very  sandy  soils 
of  the  Tulare  Plains,  mostly  exceeding  four-tenths,  and  ranging  as  high 
as  one  and  a  quarter  per  cent.  The  phosphates  are  on  the  whole  low 
in  the  sandier  soils  of  the  San  Joaquin  Valley,  but  high  in  the  adobe 
soils  of  both  divisions. 

The  red  soils  of  the  foothills  have  already  been  mentioned.  The  char- 
acter of  the  foothills  of  the  Sierra  IN^evada  throughout  its  course  along  the 
Great  Valley,  varying  from  a  moderately  clayey  loam  (as  in  the  placer 
Region  of  Eldorado  and  Placer  Counties)  to  a  heavy,  though  not  uncom- 
monly gravelly,  is  an  orange-red  clay.  This  character  seems  to  be  sen- 
sibly the  same,  whether  the  soil  be  derived  from  the  decomposition  of 
the  ancient  slate  "bed  rock''  or  directly  from  the  granitic  rocks ;  thus 
creating  a  presumption  that  the  two  rocks  are  closely  related. 

Where  the  foothill  soils  either  obtain  a  sufficiency  of  ihoisture  natu- 
rally, or  can  be  irrigated,  they  prove  abundantly  productive,  and  are 
rapidly  acquiring  a  special  reputation  for  the  excellence  of  their  fruit 
product,  both  of  orchards  and  vineyards.  While  at  present  it  is  in  the 
main  a  region  of  spring  pastures,  it  is  doubtless  destined  to  be  in  the 
future  one  of  small  farms  producing  products  of  high  value.  The  soils 
are  highly  charged  with  iron  (ferric  hydrate  or  rust)  to  the  extent  of 
fi'om  7  to  over  12  per  cent. ;  which  being  finely  divided,  imparts  to 
them  the  intense  orange-red  tint  so  familiar  in  the  region  of  the  placer 
mines,  and  during  the  dry  season  manifesting  itself  in  the  equally 
familiar  red  dust  that  disguises  the  natural  tints  even  on  the  trees 
themselves.    The  soils  of  the  foothills,  so  far  as  they  have  been  ana- 
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lyzed,  agree  with  the  soils  of  the  valley  in  having  a  high  percentage  of 
lime,  from  about  one-third  to  one  and  a  half  per  cent.,  while  the  snpply 
of  potash  and  phosphates,  as  well  as  of  organic  matter,  is  smaller^  and 
sometimes  low,  though  never,  apparently,  inadequate  ror  present  pro- 
ductiveness, in  the  presence  of  so  much  lime. 

The  soils  of  tbe  Coast  Eange  vary  greatly  in  the  different  portions 
of  that  broad  belt  of  hilly  land.  In  the  middle  jwrtion,  more  or  less 
directly  related  to  the  Bay  of  San  Francisco,  the  ** adobe"  character  is 
prevalent,  not  only  in  the  valleys,  but  even  on  the  summits  of  its  rounded 
ridges,  where  in  favorable  seasons  the  yields  of  grain  may  be  as  high  as 
in  the  valleys  themselves.  The  soil  is  usually  many  feet  in  depth,  with 
only  here  and  there  a  rocky  knoll  projecting  through  it;  cracks  wide 
open  in  summer,  and  when  the  rains  come  somewhat  abruptly  and 
violently,  the  water,  descending  quickly  to  the  underlying  bed-rock,  gives 
rise  to  innumerable  land  slides,  sometimes  of  considerable  extent,  and  of 
vital  importance  to  land  owners.  In  the  valleys  intersecting  such 
regions,  and  notably  along  the  border  of  San  Francisco  Bay,  there  lie 
highly  fertile  tracts  of  "black  adobe,"  or  black  prairie  soil,  sometimes 
so  stiff  and  waxy  as  to  be  difficult  to  till,  but  under  good  treatment  and 
in  favorable  seasons  profusely  productive.  The  adobe  tracts  are  inter- 
sected, at  right  angles  to  the  bay,  by  the  belts  of  lighter  sediment  brought 
down  by  the  present  streams.  In  the  country  lying  northward  of  the  bar, 
the  soils  formed  by  the  eruptive  and  volcanic  rocks  assume  increased 
importance,  and  constitute  the  leading  feature  of  the  grape-growiug 
region  of  Sonoma,  Napa,  Solano,  and  Yolo  Counties,  as  well  as,  farther 
north,  in  Lake  and  adjoining  portions  of  Colusa  and  Mendocino.  Here 
the  lower  portions  of  the  mountain  sides  are  frequently  constituted  of 
the  heavy  tertiary  and  cretaceous  materials  which  form  adobe,  while  the 
upper  portion  consists  of  igneous  rocks  yielding  lighter  soils,  often  deeply 
colored  with  iron,  and  more  especially  adapted  to  fruit  culture.  The 
valley  soils  Jire  of  course  a  mixture  of  both,  and  it  is  on  such  composite 
soils  that  the  enormous  yields  of  from  twelve  to  fourteen  tons  of  grapes 
per  acre  are  sometimes  obtained. 

Of  the  soils  of  the  mountainous  regions  of  Mendocino  and  the  country 
northward  to  the  Oregon  line,  but  few  data  have  thus  far  been  obtained. 
Specimens  of  valley  soils,  and  especially  of  that  of  Eel  River,  in  Hum- 
boldt County,  seem  to  show  a  great  similarity  to  those  of  the  coast  val- 
leys south  of  San  Francisco  Bay.  It  is  a  gray  silt  with  very  little  coarse 
sand,  many  feet  in  depth,  with  high  percentages  of  potash  and  phos- 
phates, but  deficient  in  lime,  and  probably  from  that  cause  difficult  to 
till,  and  somewhat  unthrifty  after  continued  cultivation.  Southward  of 
San  Francisco  Bay,  where  with  otherwise  similar  composition  the  lime 
percentage  is  large,  this  inconvenience  is  not  observed,  and  these  silty 
valley  soils  are  remarkable  for  their  retention  of  moisture  near  the  sur- 
face throughout  the  dry  season — a  highly  valuable  property  in  the  dry 
climate.  ''Adobe''  soils  are  exceptional  in  the  southern  Coast  Range 
region,  gray  loams  or  silts,  or  sometimes  sandy  soils  being  on  the  whole 
predominant  in  the  uplands  also.  In  the  "semi-tropic"  region  of  I.*os 
Angeles,  San  Bernardino,  and  San  Diego,  the  uplands  or  "mesas"  which 
occupy  the  larger  portion  of  the  surface  have  usually  a  reddish,  grav- 
elly loam  soil,  more  or  less  heavy  in  different  localities,  but  on  the 
whole  remarkably  uniform  in  its  character.  It  seems  to  be  a  modifica- 
tion of  the  "foothills"  soils  northward  of  the  Sierra  San  Fernando,  but 
of  greater  depth,  more  easily  tilled,  and  with  higher  percentages  of  plant 
food,  especially  of  ])hosphates.  Hence,  though  of  the  disconsolately  arid 
aspect  of  a  gravel  bed  in  the  dry  season,  these  mesa  lands  when  irrigated 
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prove  profusely  fertile,  and  in  Rprin^?  are  covered  with  a  dense  carpet  of 
bright  flowers.  For  fruits  adapted  to  the  climate,  they  are  probably 
excelled  by  few  so  far  as  quality  is  concerned;  although,  on  account  of 
greater  facility  for  irrigation,  the  lower  levels  and  the  terraces  or  ben- 
ches along  the  streams  have  chiefly  been  occupied. 

The  soils  of  the  Colorado  River  bottom  is  a  light,  pale-colored  loam  of 
great  depth,  highly  calcareous,  with  over  one  per  cent,  of  potash,  but  a 
comparatively  low  amount  of  phosphates  for  a  river  bottom.  It  proves 
extremely  fertile  where  cultivated. 

The  soils  of  the  Mojave  and  Colorado  Deserts  have  received  but  little 
attention  and  examination  thus  far.  While  a  portion  of  the  surface  is 
covered  simply  with  drifting  sand  underlaid  by  rock  or  hard-pan,  there 
are  in  the  Mojave  Desert,  at  least,  extensive  tracts  possessing  a  soil  of 
fine  gray  silt,  on  which  the  yucca  tree  attains  a  luxuriant  develop- 
ment; while  others  are  covered  with  low  but  dense  growth  of  hardy 
shrubs,  and  grass  enough  to  render  the  spring  pasture  valuable  and 
nutritious,  while  the  sheep  crop  the  leaves  of  shrubs  later  in  the  season. 
Plainly,  a  large  portion  of  this  desolate-looking  country  evidently  re- 
awaits  only  the  life-giving  influence  of  water  to  be  at  least  available 
for  stock-raising,  and  to  no  inconsiderable  extent  for  cultivation  also. 
The  lower  portions  of  the  Colorado  Desert  especially  are  so  severely 
afflicted  with  alkali  of  a  corrosive  character  that,  being  incapable  of 
drainage  on  account  of  being  below  the  sea  level,  their  reclamation 
seems  hopeless. 

TULE  LANDS. 

This  is  the  name  applied  in  California  to  all  lands,  whether  littoral 
or  inland,  bearing  as  an  important  ingredient  of  its  vegetation  the  tule 
or  rush  which,  of  coui'se,  varies  in  kind  according  to  location  near  to  or 
remote  from  saline  tide  water.  In  the  coast  marshes  the  tule  is  preva- 
lently the  rush,  properly  so  called  (sdrpus  ?aci£«fm);  while  the  fresh- 
water marshes  in  the  upper  portion  of  the  delta  of  the  Sacramento  and 
San  Joaquin,  as  well  as  in  the  upper  portions  of  the  courses  of  these 
rivers,  consist  largely  of  other  species,  notably  the  cat-tail  rush  (typha). 
All  these  lands  are,  of  course,  subject  to  overflow,  and  need  protection 
by  levees. 

The  surface  of  the  marsh  lands  is  covered  with  a  matted  mass  of 
roots  from  one  to  several  feet  in  depth,  in  all  stages  of  decay;  the  lower 
portion  being  in  a  peaty  condition,  and  sometimes  available  for  the 
manufacture  of  peat.  Occasionally  this  mass  is  afloat,  so  as  to  rise  and 
fall  more  or  less  with  the  water;  in  most  cases,  however,  a  solid  sedi- 
ment soil  of  high  productiveness  underlies  the  roots  at  a  moderate  depth. 
It  is  customary  to  set  the  latter  on  fire  during  the  dry  season,  when  , 
they  gradually  burn  down  to  the  soil,  enriching  the  latter  with  its  ash.\ 
Into  the  ash  grain-crops  are  sown,  often  yielding  enormous  returns, 
especially  on  the  islands  of  the  delta  above  Suisun  Bay.  The  largest 
l)ody  of  tule  lands  lies  to  northward  of  that  bay.  Irrigation  is,  of  course, 
unnecessary  in  most  of  these  naturally  moist  lands,  where  cattle  find 
abundant  pasture  .throughout  the  dry  season,  even  when  they  remain  in 
their  natural  condition,  and  still  better  where  pasture  grasses  have  been 
introduced;  they  are  therefore  at  first  a  natural  stock-raising  region. 

The  prevalently  bold  and  rocky  coast  of  California  and  Oregon  i)re- 
senta  but  few  and  small  marsh  areas  outside  of  the  Great  Valley  an<l 
Bay  region. 

ALKALI  SOILS. 

This  name  is  applied  in  California,  and  throughout  the  Arid  Region, 
almost  indiscriminately  to  all  soils  containing  an  unusual  amount  of 
ooi-i     ^ 
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soluble  mineral  soils,  whose  presence  is  frequently  made  apparent  bv 
tlie  "efflorescence"  or  blooming  out  on  the  surface  of  a  white  powder 
or  crust,  soluble  in  water.  Thig  alkali  becomes  most  apparent  in  dry 
weather  following  upon  rains  or  irrigation.  Later  in  the  season  it 
usually  becomes  less  perceptible  from  intermixture  with  dust,  a«  well 
as  from  the  failure  of  the  soil- water  to  rise  near  enough  to  the  surface. 
The  first  rain,  dissolving  the  salty  substances^  carries  them  partly  into 
the  water  courses,  but  chiefly  back  into  the  soil,  whence  they  rise  again 
at  the  recurrence  of  dry  weather.  It  will  readily  be  inferred  that  this 
phenomenon  occurs  chiefly  in  low  lauds  of  an  allu^ial  origin,  and  thas 
includes,  prevalently,  soils  of  great  native  fertility. 

The  immediate  source  of  the  alkali  is  usually  to  be  found  in  the  soil- 
water,  which,  rising  from  below  and  evaporating  at  the  surface,  deposits 
there  whatever  of  dissolved  matters  it  may  contain.  Such  water,  when 
1  cached  by  digging,  is  by  no  means  always  perceptibly  salty  or  alkaline: 
and  the  same  is  mostly  true  of  the  soil  an  inch  or  two  beneath  the  surface; 
for  since  the  soil,  acting  like  a  wick,  draws  up  the  soil-water  and  allows  it 
to  evaporate  at  the  surface,  it  is  there,  of  course,  that  all  the  dissolved 
matters  accumulate,  until  the  solution  becomes  so  strong  as  to  injure 
or  kill  all  useful  vegetation.  The  injury  will  usually  be  found  to  be 
most  severe  just  at  or  near  the  crown  of  the  root  where  the  stem  emerges 
from  the  soil. 

One  obvious  and  practically  important  conclusion  to  be  drawn  from 
the  above  considerations  is  that  the  more  water  evaporates  from  the 
surface  of  the  soil  within  a  season  the  more  alkali  salts  will  be  dra^n 
to  the  surface.  Hence,  within  certain  limits,  a  greater  rainfall  will  bring 
up  a  larger  amount  of  alkali;  or  if,  instead  of  rain,  surface  irrigation  is 
made  to  supply  an  additional  amount  of  water,  the  same  effect  will  be 
produced ;  always  provided  that  the  rainfoll  or  irrigation  does  not  go 
so  far  as  to  actually  wash  a  portion  of  the  f  alts  definitely  beyond  the 
reach  of  surface  evaporation  into  lower  strata,  from  which  sjirings  or 
seepage  will  carry  them  into  the  country  drainage. 

The  measure  of  rainfall  or  amount  of  irrigation  water  tliat  will  ac- 
complish one  or  the  other  of  these  opposite  results  depends  in  a  large 
measure  upon  the  nature  of  the  soil,  as  well  as  of  the  underlying  strata. 
It  is  more  difficult  to  wash  the  soluble  salts  out  of  a  clav  soil  than  out 
of  a  sandy  one;  and  the  moisture  and  accompanying  salts  will  keep 
rising  through  the  former  from  greater  depths  and  for  a  greater  length 
of  time  after  the  cessation  of  rain  or  irrigation. 

Boughly  speaking,  there  is  an  obvious  inverse  relation  between  the 
rainfall  and  the  prevalence  of  alkali  in  the  soils ;  thus,  the  concuri^nt  in- 
crease of  alkali  and  decrease  of  rainfall  to  southward  is  most  obvious 
iu  the  Great  Valley  of  California,  but  it  is  also  observable  more  or  less 
to  seaward  of  the  Coast  Range.  The  alkali  question  is  of  general  ini- 
])()rtance  chiefly  in  that  part  of  the  State  lying  southward  of  the  city  of 
Sacramento.  In  the  region  north  of  that  latitude,  the  more  copious 
rainfall  seems  to  keep  soils  leached  of  their  alkali,  if,  indeed,  it  is  nat- 
urally as  abundant  as  in  the  San^Joaquin  Valley. 

Another  conclusion  resulting  from  the  principles  above  mentioned  is 
that  in  the  practice  of  irrigation  the  nature  of  the  water  used  is  of  great 
importance,  since  what  it  contains  of  soluble  salts  will  be  left  in  the  soil 
by  evaporation,  helping  to  swell  the  mass  of  alkali  year  after  year,  un- 
til it  may  become  so  great  as  to  render  the  land  unfit  for  cultivation; 
provided,  again,  that  the  amount  of  irrigation  water  used  is  not  so  great 
as  to  sink  through  into  the  strata  supplying  the  country  drainage,  car- 
rying with  it  its  soluble  ingredients  also. 
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The  alkali  question  can  hardly  be  said  to  possess  any  general  ira- 
pbrtance  east  of  the  Mississippi  and. Missouri  Rivers,  where  the  abun- 
dant rainfall  suffices,  as  a  rule,  to  keep  in  check  any  injurious  accumula- 
tion of  soluble  salts  in  the  soil.  It  is  chiefly  in  the  neighborhood  of  sa- 
line springs  that  this  inconvenience  is  noted,  and  the  extent  of  land 
so  withdrawn  from  profitable  culture  is  ordinarily  insignificant.  The 
saline  seashore  or  reclaimed  marsh  lands  constitute  the  only  impor- 
tant cultivatable  areas  of  a  similar  character,  and  the  means  to  be  em- 
ployed in  their  reclamation  are  well  and  anciently  known.  In  the  Ter- 
tiary i*egion  of  the  State  of  Mississippi  we  occasionally  find  tracts  of 
several  acres  rendered  uncultivatable  by  the  alkaline  and  magnesian 
salts  that  ascend  from  the  underlying  saline  clays  into  the  soil,  and 
many  years  ago  I  was  led  to  recommend  the  use  of  lime  and  under- 
drainage  conjointly  for  the  decomposition  and  removal  of  the  magne- 
sian and  other  salts  infesting  such  lands.* 

Two  factors  contribute  toward  rendering  the  phenomenon  of  alkali 
soils  ranch  more  common  in  the  country  lying  west  of  the  Mississippi. 
One  is  the  rapid  decrease  of  rainfall  as  we  advance  westward;  the  other 
the  geologically  demonstrable  fact  of  the  evaporation  in  the  interior  of 
the  continent,  first  of  a  great  Mediterranean  Sea,  and  subsequently  of 
extensive  lakes,  whose  saline  residues  have  partly  been  accumulated  iu 
their  deposits  and  partly  remain  dissolved  in  residuary  lakes,  such  as 
Great  Salt  Lake  and  the  "sinks"  of  numerous  streams  between  the 
Rocky  Mountains  and  the  Sierra  Nevada,  Even  east  of  the  former  range 
in  Nebraska,  Kansas,  and  Colorado,  alkali  tracts  are  not  uncommon, 
though  not  usually  as  extensive,  and  certainly  not  as  general  in  their 
occurrence,  as  in  the  undrained  country  to  westward.  Hayden's  Report 
of  the  Geological  Survey  of  Nebraska  gives  a  number  of  analyses  of  al- 
kali from  that  State,  proving  the  composition  of  these  salts  to  be  sim- 
ilar to  and  quite  as  variable  as  is  the  case  with  those  of  the  Great  Val- 
ley of  California. 

So  far  as  I  am  aware,  no  systematic  investigation  and  discussion  of 
this  subject,  in  its  relations  to  agriculture,  has  been  made  outside  of 
the  State  of  California,  where  the  preponderance  of  the  agricultural 
interest  and  the  frequent  interference  of  the  alkali  with  the  extensive 
culture  has  forced  public  attention  to  the  question,  the  more  because  of 
its  intimate  connection  with  the  all-important  subject  of  irrigation.  I 
have  therefore  considered  it  best  to  present  somewhat  in  detail  the  ex- 
perience and  results  obtained  in  the  work  done  in  California  under  my 
direction,  and  published  in  the  reports  of  the  Agricultural  College  of 
the  University  of  California  for  the  years  1877,  1870,  and  1880.  I  have 
added  thereto  such  matter  as  has  since  accrued,  with  such  as  could 
usefully  be  extracted  from  the  reports  of  the  United  States  surveys. 

EFFECTS  OF  ALKALT. 

While  the  corrosive  action  exerted  by  the  alkali  salts  upon  the  up- 
j^er  roots  and  root-crowns  of  crops  is  the  common  and  most  serious 
source  of  injury,  there  is  another  which  manifests  itself  mainly  in  the 
heavier  class  of  soils  thus  afflicted,  when  the  soluble  salts  consist  largely 
of  carbonate  of  soda  or  potash.  This  is  the  difficulty,  or  almost  impossi- 
bility, cf  producing  a  condition  of  true  tilth,  in  consequence  of  the  now 
Tirellknown  tendency  of  alkaline  solutions  to  maintain  all  true  clay  in 
the  mostimpalpably  divided  or  "  tamped"  condition,  that  of  well-worked 

*  See  Report  on  Agricalture  and  Geology  of  Mississippi,  1860. 
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potter's  clay,  instead  of  the  floecnlen  t  one  which  it  assumes  in  a  well- tilled 
soil.  As  this  cause  of  iujar^'  is  not  so  well  known  as  the  one  lirsl  men- 
tioned, it  will  be  pertinent  to  adduce  an  example  observed  and  studied 
in  the  neighborhood  of  Stockton,  San  Joaqain  County,  California,  from 
where  a  belt  of  land  of  this  character,  about  a  mile  wide  and  fourteen 
in  lenf]^th,  traverses  the  valley  diagonally  to  the  foot-hills  of  the  Sierra. 

This  area  is  readily  recognized  by  its  pitted  or  "pock-marked" ap- 
pearance, the  low  portions  being  impregnated  with  alkali  and  more  or 
less  incru6te<l  with  it  on  the  surface  during  the  dry  season,  while  after 
rains  pools  of  dark-tinted  water  remain  standing  on  them  for  weeks 
after  the  higher  portions  are  dry  and  in  tillable  condition.  These higber 
portions,  forming  hillocks  and  ridges,  elevated  on  an  average  10  to  18 
inches  above  the  alkali  spots,  and  also  bordering  the  whole  tract,  con- 
sist of  a  fine,  mellow,  loam  soil,  such  as  would  be  chosen  for  a  garden, 
and  very  productive  wherever  the  alkali  does  not  influence  it.  Unfor- 
tunately, it  lies  so  intimately  interspersed  with  the  alkali  spots  that  it 
is  practically  impossible  to  cultivate  one  without  the  other.  A  short 
time  before  my  visit  the  owner,  Mr.  C.  L.  Overhiser,  had  made  a  des- 
perate attempt  to  conquer  the  refractory  alkali  soil.  A  mixed  tract 
of  the  two  soils  had  been  plowed,  cross-plowed,  rolled,  and  harrowed 
until  the  harrow  produced  no  further  effect,  and  the  result  was  a  seed- 
bed of  soil  clods  ranging  from  the  size  of  a  pea  to  that  of  a  billiard 
ball,  but  no  tilth.  At  the  same  time  the  portions  of  the  "ridge"  soil  so 
treated  were  reduced  to  an  ashy  condition  of  tilth.  Some  of  the  alkali 
land  had  also  been  heavily  manured,  and  a  fair  stand  of  grain  was 
springing  up,  but  Mr.  Overhiser  stated  that,  in  accordance  with  pre- 
vious experience,  he  expected  to  see  the  stalks  "spindle  up"  and  turn 
yellow  about  the  time  of  going  to  ear,  unless  the  weather  continued 
unusually  mois^,  so  as  to  prevent  the  rise  of  the  alkali  to  the  root- 
crowns. 

Inspection  seemed  to  show  that  the  two  soils  differ  bat  little  in 
mechanical  composition,  not  nearly  enough  to  account  for  such  differ- 
ence of  tilling  qualities,  for  when  worked  into  a  paste  with  water  it 
was  difficult  to  say  which  of  the  two  wa«  the  heavier  soil,  and  on  dry- 
ing from  this  condition  both  formed  lumps  about  equally  hard.  For  the 
final  determination  of  this  question,  the  two  kinds  of  soil  were  subjected 
to  comparative  mechanical  analyses.  Both  subsoils  are  very  much  alike 
in  appearance,  being  of  a  gray  tint,  very  compact,  and  disposed  to  be 
cloddy.  Both  show  an  alkaline  reaction  on  litmus  paper  (bluing  the 
red  paper),  the  subsoil  of  the  alkaline  spots  being,  however,  decidedly 
the  stronger.  The  mechanical  analj^sis  of  the  two  surface  soils  resulted 
in  showing  that  the  difference  in  their  proportions  of  clay  and  sandy 
ingredients  of  the  several  grades  is  so  slight  that  under  ordinary  cir- 
cumstances it  would  be  insensible  in  tillage.  The  chemical  examination 
of  the  soils  resulted  thus :  The  non-alkaline  surface  soil  shows  with  blue 
litmus  paper  a  faintly  acid  reaction  (as  is  usually  the  case  in  cultivated 
soilh).  The  alkaline  surface  soil  shows  a  sharply  alkaline  reaction  on 
litmus  paper,  and  portions  of  it  exhibit  on  the  surface  white  needle- 
shaped  crystals,  apparently  of  carbonate  of  sodium.  In  the  dead-fur- 
rows on  the  alkali  tract  stood  puddles  of  dark-colored  water,  an  analy- 
sis of  whose  solid  contents  is  given  below,  alongside  of  that  obtained 
by  leaching  the  alkali  soil  in  the  laboratory,  evaporating  the  coffee- 
colored  lye,  and  burning  off  the  vegetable  matter.  The  total  amount 
of  residue  obtained  by  the  latter  process  amounted  to  a  quarter  of  one 
per  cent,  of  the  dry  soil.    Of  this  amount  0.158  was  again  soluble, 
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0,093  remaining  behind  as  earthy  salts,  &c.    The  soluble  pa^t  was  con* 
8  tituted  thus: 


ConstituenU.  ,  ^^g?" 


Dead-fur- 
row pud- 
dles. 


'  Per  cent.      Per  cenL 

Carltonate  of  sodioiii I       S2.74  i   •         64.01 

Cbloriiieof  Hodium ,        3a  08  13,  U6 


Sulphate  of  sodium 13.26  ') 

Tri-sodlc phusphate I         1.83  , 5 


22.93 


100.01  I  100.00 


The  insoluble  part  of  the  aqueous  extract  gave — 

Percent,  of  dead- furrow  puddles 

Carbonate  of  calcium : 14. 02 

Tri-calcic  phosphate 5. 37 

Tri-nia<;iie«ic  phosphate 5.77 

Silica  (soluble  in  NoaCo,) .- 24.37 

Iron  oxide,  alumina,  and  some  clay  (by  difference) 50. 47 

100.00 

It  will  be  observed  that  notwithstanding  the  presence  of  considerable 
amounts  of  neutral  sodium  and  calcium  salts  (which  tend  to  render  the 
soil  more  tillable),  that  of  about  0.08  per  cent,  of  carbonate  of  sodium 
was  sufficient  to  render  the  soil  practically  untillable.  Although  this 
efiect  is  much  less  perceptible  in  the  case  of  soils  containing  les.s  clay, 
it  cannot  fail  to  be,  in  many  cases  where  it  is  not  obvious,  a  determin- 
ing cause  in  turning  the  balance  of  profit  and  loss  the  wrong  way,  es- 
pecially in  critical  seasons.  The  change  of  carbonate  of  soda  to  some 
other  form,  at  least,  is  therefore  among  the  most  important  points  to  be 
gained  in  the  reclamation  of  alkali  lands;  and  fortunately  this  can  be 
accomplished  with  little  cost  or  difficulty  by  the  application  of  gypsum 
or  land  plaster. 

Another  damaging  effect  of  the  alkaline  carbonates  upon  the  soil  is 
the  dissolution  of  tLeir  humus,  which  manifests  itself  in  the  dark  color 
of  the  water  standing  on  alkali  spots,  and  the  black  rings  left  where 
such  water  evaporates;  whence  the  popular  name  of  "black  alkali.'' 
When  leached  with  water  such  soils  will  often  ap])ear  almost  \\hite,  and 
will  remain  unthrifty  for  some  time,  until  the  humus  is  restored  by  veg- 
etable decay.  The  application  of  gypsum  prior  to  leaching,  however, 
renders  the  humus  insoluble  again,  and  thus  prevents  its  waste. 

RECLAMATION  OF   ALKALI  LANDS. 

The  most  obvious  remedy  for  this  evil  is,  of  course,  the  leaching  out 
of  the  injurious  salts  by  flooding,  and,  if  possible,  underdraining.  This 
method  is  habitually  resorted  to  in  seacoast  marshes,  near  the  mouths  of 
rivers,  after  the  salt  water  has  been  excluded  by  embankments.  The 
limited  salty  spots  so  frequently  met  with  in  the  uplands  of  some  regions 
are  promptly  cured  by  a  few  underdrains,  through  which  the  winter 
rains  wash  the  salts  definitely  beyond  the  reach  of  the  soil-water.  Such 
spots  are  very  commonly  .found  extraordinarily'  fertile  afterward,  Tlie 
problem  of  affording  relief,  however,  becomes  much  more  difficult  when 
either  a  stratum  of  saline  water  or  an  earth-laj^er  containing  much  saline 
matter  lies  a  few  feet  beneath  the  surface  in  a  level  region,  as  is,  un- 
fortunately, very  often  the  case  in  California.    When  this  happens,  the 
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evil  can  only  be  mitigated,  but  scarcely  altogether  cured.    According 

to  tbe  value  of  the  land  to  be  reclaimed,  one  or  several  of  the  following 

remedies  may  then  be  emplo3'ed : 

'  1.  When  the  alkali  is  not  very  abundant  or  very  noxious,  frequeut 

/       and  deep  tillage  may  afford  all  the  relief  needed.     For,  inasmuch  as  the 

'       damage  is  in  most  cases  the  result  of  an  excessive  accumulation  at  or 

'        near  the  surface,  it  is  clear  that  frequent  intermixture  of  the  surface 

layers  with  the  deeper  portions  of  the  soil  may  so  dilute  the  injurious 

salts  as  to  render  them  powerless  for  harm.    Moreover,  since  a  perfect 

tilth  of  the  surface  greatly  diminishes  evaporation,  it  tends  to  diminibb) 

concurrently,  the  ascumulation  of  the  alkali  near  the  surface.    The  same 

effect  may  be  produced  by  mulching,  or  by  covering  the  surface  with 

sand.    With  the  aid  of  deep  tillage,  it  is  often  possible  to  raise  on  salty 

sea-shore  lands  root  crops,  such  as  beets  or  carrots,  which  absorb  a  large 

amount  of  soluble  salts  and  sensibly  relieve  the  soil,  so  that  cereal 

crops  may  btj  grown  the  second  or  third  year. 

2.  Underdrains  may  so  far  lower  the  water  table  from  which  the  saline 
matters  are  derived,  and  may  so  far  favor  the  washing  out  of  the  salts 
during  the  rainy  season,  that  the  latter  will  thereafter  fail  to  reach  the 
surface  so  as  to  accumulate  to  an  injurious  extent  with  reasonably  deep 
tillage.  The  roots  of  plants  will  go  deeper  for  the  requisite  moisture, 
but  will  not  be  injured  by  the  weak  saline  water  below.  With  thie  aid 
of  underdrains,  iii  many  cases  a  comparatively  small  amount  of  irriga- 
tion water  may,  when  ai>plied  at  the  proper  time,  be  made  to  produce 
the  leaching  effect  upon  the  surface  soil  that  would  otherwise  require  a 
long  time  and  a  much  larger  quantity  of  water  in  order  to  wash  the 
alkali  into  the  country  drainage. 

3.  When  the  quantity  of  the  salt  or  alkali  is  small,  but  its  nature 
such  as  to  be  nevertheless  very  injurious  or  corrosive,  the  evil  maybe 
greatly  mitigated,  or  sometimes  completely  relieved,  by  the  application 
to  the  soil  of  chemical  antidotes,  cheaply  procurable  in  commerce.  In 
order  that  the  proper  antidote  may  be  chosen,  it  is  of  course  necessary 
to  determine  the  nature,  and  in  a  measure  the  amount,  of  the  "  alkali^ 
by  chemical  analysis.  The  salts  usually  found  in  the  California  '*  alkaU'' 
soils,  so  far  as  they  have  come  under  my  observation,  are  of  three  kinds: 

a.  ]^eutral  alkaline  salts,  such  as  common  salt,  Glauber^s  salt,  sul- 
phate of  potassium,  &c.  These  are  injurious  only  when  present  in  large 
quantities,  and  relief  can  then  be  obtained  only  by  washing  them  out  of 
the  soil  by  flooding,  underdraining,  &c. 

b.  Soluble  earthy  and  metallic  sulphates  and  chlorides,  such  as  Epsom 
salt,  bittern,  chloride  of  calcium,  alum,  copperas,  &c.  The  cheap  and 
efficient  antidote  to  these  substances  is  lime;  in  some  cases  even  a 
natural  calcareous  marl  wall  answer  the  purpose. 

c.  Alkaline  carbonates  and  borates.  These,  especially  the  former,  are 
injurious  in  the  smallest  amounts,  rendering  the  soil-water  caustic  and 
corrosive,  and  in  clayey  soils  rendering  it  almost  impossible  to  obtain 
good  tilth,  by  their  peculiar  action  upon  the  clay.  They  are  most  abun- 
dant in  Southern  California,  while  the  second  and  first  class  seem  to 
prevail  in  the  Sacramento  Valley. 

The  antidote  to  these,  the  true  alkali  salts,  is  gypsum  or  land  plaster. 
The  efficacy  of  these  antidotes  depends,  of  course,  upon  the  presence 
of  water,  without  which  they  cannot  act  on  the  *' alkali."  They  should 
be  sown  or  spread  on  the  surface,  and  plowed  or  harrowed  in,  to  a  mod- 
erate depth,  just  i)rior  to  irrigation,  where  that  is  used;  in  the  case  of 
plaster,  put  in  with  the  grain;  in  that  of  lime  it  should  be  put  in  just 
before  a  rain,  or  irrigation,  and  not  at  the  same  time  with  the  grain  or 


ABID   REGION   OF   THE   PACIFIC    SLOPE.  39 

other  seed.  The  amoants  to  be  used  of  either  of  these  substances  will, 
of  course,  depend  altogether  upon  the  quantity  of  alkali  in  the  soil,  and 
upon  the  amount  of  surface  evaporation  allowed  in  cultivation.  It 
therefore  varies,  and  must  be  ascertained  by  experiment  or  analysis  in 
each  individual  case.  Their  effect  is  to  convert  the  corrosive  or  other- 
wise injurious  salts  into  "neutral''  ones,  such  as  Glauber's  salt  or  com- 
mon salt,  which  are  from  ten  to  twenty  times  less  injurious  than,  e.  g.j 
the  carbonate  of  soda.  It  follows  that  when  soils  are  very  highly  charged 
with  the  latter  substance,  even  its  conversion  into  neutral  salts  may  not 
suffice  to  render  the  soil  capable  of  profitable  culture.  To  effect  this  it 
may  be  necessary  to  aid  the  antidote  by  leaching-out  in  bad  cases.  On 
the  other  hand,  the  antidote  will,  in  any  case,  adapted  to  its  use,  aid 
either  of  the  other  methods  of  obtaining  relief.  The  farmer  af&icted 
with  alkali  should  therefore  not  feel  discourage*i  or  disposed  to  condemn 
as  useless  any  one  of  the  measures  of  relief  here  described  simply  be- 
cause the  result  is  not  perfect.  The  three  should  be  combined  whenever 
possible  to  the  extent  justified  by  the  pecuniary  value  of  the  land. 

In  districts  afQicted  with  the  carbonate  of  soda  in  the  soil,  it  has  been 
found  in  numerous  cases  that  the  simx>le  use  of  gypsum  conjointly  witii 
summer  tillage,  to  keep  the  soil  loose,  has  sufficed  to  enable  land  that 
never  before  produced  anything  of  value  to  bear  abundant  crops.  l>nt 
the  failure  to  secure  a  similar  resAlt  in  neighboring  fields,  at  times,  has 
caused  unnecessary  discussions  as  to  the  utility  of  gypsum.  It  should 
be  remembered  that  where  the  amount  of  soluble  salts  present  in  tlie 
soil  is  very  large,  gypsum  may  mitigate,  but  cannot  altogether  relieve, 
the  trouble  ;  its  action  must  be  supplemented  b^-  other  means  calculated 
to  remove  the  soluble  salts  from  the  soil.  In  case  carbonate  of  soda 
should  not  be  present,  gypsum  will  effect  no  improvement  at  all.  To 
ascertain  this  is  not  at  all  difficult.  The  presence  of  carbonate  of  soda 
or  potash  is  generally  indicated  when  the  water  standing  on  the  low 
alkali  spots  is  of  a  dark-brownish  tint,  from  the  dissolution  of  the  vege- 
table matter  or  humus  of  the  soil;  in  other  words,  it  is  what  is  poj)u- 
larly  known  as  "  black  alkali."  Such  alkali  will,  moreover,  impart  a 
brown  tint  to  paper  dyed  yellow  with  turmeric ;  or  it  will  turn  the  juice 
of  red  cabbage  green,  or  the  color  of  blue  litmus  paper  red.  Again,  if 
water  be  shaken  up  with  gypsum  and  allowed  to  settle,  and  some  of 
the  clear  alkali  water  added,  the  gypsum  water  will  be  rendered.turbid. 

ANALYSES  OF   "ALKALI." 

The  following  table  shows  in  detail  the  composition  of  "  alkali "  salts 
occurring  at  different  points  in  California,  Nevada,  and  Utah.  The  an- 
alyses of  those  from  California,  as  well  as  of  that  from  Reno,  have  been 
made  at  the  laboratory  of  the  Agricultural  College  of  the  University  of 
California ;  the  rest  are  t>iiken  from  the  Report  of  the  United  States  Sur- 
vey of  the  Fortieth  Parallel.  The  summations  and  minor  ingredients 
are  not  in  all  cases  given  here,  the  object  being  to  exhibit  chiefly  the 
agricultural  bearings : 
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Table  showing  in  detail  the  campoaition  of  ^* alkali"  salts  occurring  at  different  poinUn 

California^  Xerada,  and  Utah. 
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Table  showing  in  detail  composition  of  *'alkaW^  saltSy  ^'C. — Continaod. 


Locality. 

Calcinm  phosphate 
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Antidote. 
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County. 
Westminster.  Jjoa  An- 
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100.27 
09.262 

Drainage. 

Gypsum. 
Drainage. 
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Merced  Batton.   Ho,  19. 
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17.01  1 
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I 
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1 
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03.17 

1 

06.36 

Lime. 

mento  County. 
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i 
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Stockton. 
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1 

It  will  be  noted  that  all  the  various  classes  of  "alkali"  salts  men- 
tioDed  above  as  occurring  in  California  are  also  represented  in  Nevada ; 
while  in  Utah,  as  Clarencre  King  observes,  the  occurrence  of  the  carbon- 
ates of  the  alkalies  is  on  the  whole  rare,  common  and  Glauber's  salts, 
with  other  sulphates  and  chlorides,  being  predominant,  and  the  effect 
of  the  salts  upon  vegetation  on  the  whole  less  fatal. 

A  poiitt  of  great  importance  to  the  agriculture  of  these  regions  ap- 
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pears  from  even  a  cursory  inspection  of  the  table,  viz.,  that  in  maDj 
cases  phosliates,  nitrates^  and  potash  salts  form  a  notable  proportion 
of  the  **  alkali."  These  are  the  substances  of  which  the  withdrawal  by 
croi)pinff  causes  sterility  of  the  soil,  and  the  i)urchase  of  which  foriusa 
standing  item  of  outlay  in  the  farmers'  accounts  wherever  a  regular  sys- 
tem of  husbandry  is  established.  Ordinarily  they  are  found  in  traces 
only  in  the  water  permeatfng  even  the  richest  soils,  the  amount  present 
being  so  small,  or  in  such  a  condition  of  insolubility,  that  they  are  re- 
tained in  the  soils;  but  here  we  find  them  to  be  pi'esent  in  such  larg« 
proportions  as  to  form  a  regular  part  of  the  circulating  soil  water,  tie 
inference  being  that  such  soils,  when  freed  from  the  injurious  portions 
of  the  "  alkali,''  would  be  extraordinarily  productive,  and  would  remain  so 
permanently,  without  any  additional  supply  of  manure,  if  it  could  be 
assumed  that  soil  water  of  similar  composition  would  continue  to  ascend 
from  below.  But  even  if  this  should  not  happen,  the  amounts  shown  to 
be  actually  present  in  a  soluble  condition  are  far  from  insignificant  in 
themsehes,  apart  from  their  pointing  to  some  prolific  source  of  the  sup- 
ply. Taking,  for  instance,  the  case  of  Overhiser's  "alkali"  soil  in  tbe 
above  table,  we  find  that  the  apparently  insignificant  percentage  oi 
soluble  phosphates,  when  calculated  to  percentage  of  the  total  soil  (0.0064 
per  cent,  of  pbosphoric  acid)  amounts  in  absolute  weight,  per  aere  of 
soil  taken  twelve  inches  deep  and  weighing  about  three  and  three-quar- 
ter millions  of  pounds,  to  no  less  than  240  pounds,  a  quantity  wbich 
being  absolutely  available  to  crops  w^ould,  e.  (/.,  suffice  for  sixteen  crops 
of  wheat«of  25  bushels  to  the  acre ;  or,  expressed  difterently,  it  is  equiv- 
alent to  a  ton  of  best  commercial  superphosphate,  for  which  $45  would 
have  to  be  paid.  At  least  an  equal  amount  must,  moreover,  be  esti- 
mated to  be  present  in  the  soil  in  tbe  ordinary  condition — mechanically 
absorbed  and  insoluble  in  water,  yet  available  to  plants.  Hence,  tlie 
above  estimate  of  wheat  crops,  for  which  the  soil  contains  an  immediately 
available  supply,  must  be  at  least  double ;  and  after  that  is  exhausted 
there  would  still  probably  remaiu  a  sui)ply  as  great  as  is  ordinarily  pres- 
ent in  soils. 

It  should  be  noted  that,  in  the  case  of  these  phosphates,  the  addition 
of  gj'psum  would  prevent  permanently  their  being  washed  out  of  the 
soil,  even  in  case  the  leaching-out  process  were  to  be  resorted  to;  yet 
their  availability  to  vegetation  would  not  thereby  be  impaired.  It  is 
highly  probable  that  in  many  cases  where  phosphates  have  not  been 
determined  by  the  analysts,  their  presence  has  simply  been  overlooked, 
and  that  their  occurrence  is  much  more  general  than  is  now  proven. 
The  amounts  of  potash  found  in  some  of  the  *'  alkali "  salts  are  so  great 
as  to  justify  the  conclusion  that  the  supply  of  this  ingredient  in  the  cor- 
responding soils  is  practically  inexhaustible;  for  the  fact  that  they  cir- 
culate in  {}ie  soil  water  proves  that  the  soil  must  in  the  first  place  have 
been  fully  saturated  with  them,  apart  from  what  is  actually  in  solutioii, 
and  that  in  all  i)robability  the  supply  conies  from  the  i)ermanent  water- 
table.  To  this  extent  the  cultivators  of  such  soils  would  be  permanently 
relieved  from  the  necessity  of  replacement  by  manure.  The  large  per- 
centage of  potash  salts  in  the  water  of  Great  Salt  Lake  recalls  the  state- 
ment repeatedly  made,  that  certain  alkali  deserts  in  Southern  Nevada 
are  covered  with  immense  supplies  of  salts  so  rich  in  potash  as  to  render 
them  direcly  merchantable,  so  soon  as  communication  shall  be  estab- 
lished, for  the  purposes  for  which  kainite  is  now  imported  from  Ger- 
many. As  regards  the  nitrates,  it  is  obvious  that  they  are  locally  formed 
in  considerable  amounts  in  the  arid  regions  of  Forth  Americp,  a«  well 
as  in  that  of  Bolivia.    Minute  quantities  can  be  detected  in  almost  all 
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cases  in  which  the  carbonates  of  sodium  or  potassium  form  a  larg^e  pro- 
portion of  the  soluble  salts,  but  it  is  only  under  exceptional  circumstances 
of  location  and  rainfall  that  they  can  accumulate  to  a  notable  extent. 
Such  is  the  case  of  the  alkali  tract  in  the  bottom  of  the  Merced  River, 
from  which  the  specimen,  No.  19,  was  taken.  It  lies  in  a  local  basin  of 
impervious  limestone,  and  forms  a  low  ridge  which  is  only  exceptionally 
overflowed  by  the  river,  and  that  after  previous  rains,  so  that  even  the 
salts  that  have  bloomed  out  on  the  surface  are  not  usually  Wiishe<l  away. 
The  niter- bearing  deposits  of  alkali  discovered  in  J 881  near  White 
Plains,  i^evada,  and  since  examined  more  closely  by  Messrs.  Redding 
and  Scupham,  of  the  Central  Pacific  Railroad  Company,  occur  under 
circumstances  quite  similar  to  those  existing  in  the  Tarapaca  Desert  in 
Peru.  The  lociility,  since  named  Nitre  Hill, is  on  the  southeastern  side 
of  the  sink  of  the  Humboldt  River.  It  occurs  in  crevices  of  decomposing 
rocks,  as  well  as  in  the  soil  of  the  desert,  and  consists  in  the  main  of  a 
niixtnre  of  niter  with  common  salt,  the  former  constituting  from  10  to 
30  per  cent,  of  the  soluble  salts. 

It  is  but  reasonable  to  hope  that  more  extensive  investigation  will 
show  the  conditions  to  be  such  as  to  justify  exploration,  furnishing  a 
home  snp]>l3'  of  a  substance  which,  however  important  in  war,  is  not  less 
80  in  the  peaceful  art  of  agriculture ;  nevertheless,  it  is  quite  probable 
that  in  the  cultivation  of  regions  possessing  a  climate  suitable  to  the 
generation  of  niter  deposits,  the  artificial  addition  of  the  latter  as  a 
commercial  manure  will  rarely  be  necessary.  Sinc^e  nitrates  are  not 
retained  in  a  soil  percolated  by  water,  the  use  of  drainage  or  leaching- 
out  of  the  soluble  salts  will  result  in  the  removal  of  this  important  fer- 
tilizing ingredient  from  the  soil.  When  known  to  be  present,  therefore, 
the  process  of  washing  out  should  not  be  carried  further,  each  season, 
than  is  needful  for  the  success  of  crops,  and  all  the  means  mentioned 
forreducing  the  injurious  eifect  of  the  corrosive  salts  on  the  grown  roots 
(above  mentioned)  should  be  employed.  It  goes  without  saying  that  in 
ea«h  casecrops  adapted  to  the  particular  circumstances  will,  other  things 
being  equal,  bring  the  best  returns.  Experience  has  already  in  many 
cases  demonstrated  the  extraordinary  productiveness  of  some  "alkali" 
lauds  when  reclaimed  by  the  means  described. 

EFFECTS  OF  IRRIGATION   ON  ALKALINE  SOILS. 

Dnring  the  past  two  or  three  years  complaints  of  the  increase  of 
alkali  on  irrigated  lands  in  the  upper  part  of  tlie  San  Joaquin  Valley, 
especially  in  the  counties  of  Kern,  Tulare,  and  Fresno,  south  of  King's 
River,  have  become  more  and  more  frequent.  During  a  personal  ex- 
amination of  that  region  in  March,  1880,  this  important  matter  was 
brought  prominently  to  my  notice  by  many  farmers.  Much  ditterence 
ot*  opinion  prevailed  as  to  the  causes  of  the  evil,  but  there  was  no  ques- 
tion as  to  the  fact  of  the  increased  "rise  of  the  alkali." 

The  latter  phrase,  commonly  used  in  this  connection,  really  contains 
tbe  clew  to  the  whole  problem.  It  is  emphatically  true  that  tlie  alkali 
salts  rise  from  below,  through  the  agency  of  the  water  evaporating 
upon  the  surface.  Irrigation  has  not  only  increased  the  amount  of 
water  evaporating  from  the  surface,  but  it  has  also  caused  a  much 
greater  depth  of  subsoil  to  be  drawn  upon  for  its  alkali.  That  in  many 
cases  the  strata  lying  at  depths  of  from  four  to  six  feet  from  the  sur- 
face are  much  more  highly  charged  with  soluble  salts  than  the  surface 
soil  is  painfully  apparent  from  the  aspect  of  the  material  thrown  out 
in  digging  the  irrigation  ditches,  and  now  lining  thj  banks  of  the 
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latter.    In  some  portions  of  the  "island,"  embraced  between  the  sev- 
eral outlets  of  Kern  River,  sontli  of  Bakersfield,  these  embankmeDts 
appear  as  though  covered  with  snoW,  and  the  alkali  can  be  bodily 
picked  ui)  by  the  handful.    It  would  seem  as  though  the  rains  wouM 
have  leached  these  earth-piles  long  ago;  but  the  rains  usually  fall^ 
ing  in  that  region  are  so  light  that  the  soluble  salts  are  only  washed 
into  the  soil  to  a  few  inches  from  the  surface,  and  within  a  few  il»yi 
after  evaporation  has  again  brought  them  back  in  the  shape  of  a  wbitB 
crust.     In  digging  wells  in  the  light  sandy  soils  of  the  "plains," from 
King's  River  southward,  it  has  often  been  found  that  no  perceptiWi; 
moisture  existed,  even  at  the  depth  of  from  twenty  to  forty  feet,  until 
after  the  region  had  been  irrigated  here  and  there  for  several  yeai* 
The  amount  of  water  needed  is  at  first  very  large,  but  when  the  RoiliB 
once  filled  down  to  the  drainage  level,  one-half  and  even  one-third  of; 
the  water  previously  used  will  suffice  to  grow  a  grain  crop. 

The  raiufall  in  this  region  is  usually  so  small  (4  to  8  inches)  as  t« 
suffice  only  for  moistening  the  soil  to  the  depth  of  a  few  feet,  and  during 
the  time  required  for  the  evaporation  of  this  natural  moisture  the  short" 
lived  vegetation  of  the  region  rapidly  passes  through  its  development 
That  vegetation  consists  of  a  comparatively  small  number  of  species  «f I 
bright  si)riug  flowers,  which  in  their  season  cover  the  entire  countir 
with  a  dense  and  beautiful  carpet,  one  and  the  same  flower  occupying 
the  ground  almost  exclusively  at  times,  for  many  square  miles,  by  vir- 
tue of  the  law  ot  the  "  survival  of  the  fittest."    Were  there  any  crop  of | 
a  habit  similar  to  these  flowers  that  could  be  profitably  grown  on  the* 
plains,  irrigation  could  obviously  be  dispensed  with.    The  settlers  rf| 
the  region  have  tried  what  seems  to  be  the  next  best  thing,  viz.,  to 
grow  grain  crops  of  a  short  period  of  growth,  and  therefore  needing  i^j 
rigation  only  during  a  small  portion  of  the  drj'  season.     In  so  doind 
they  have  moistened  the  soil  to  a  considerably  greater  depth  than  wa^j 
reached  by  the  rain  water  before,  and  as  a  consequence  the  annual] 
evaporaticm  has  greatly  increased.    The  irrigation  water,  moreover,  has' 
brought  with  it,  from  these  depths,  all  the  supply  of  alkali  salts  that 
before  had  gradually  been  washed  beyond  the  reach  of  the  onliuaiT 
rainfall  by  an  occasional  wet  season.     Each  succeeding  irrigation,  fol- 
lowed by  evaporation,  tends  to  accumulate  the  salts  nearer  the  surfa45e, 
so  that  finally  the  root-crowns  of  the  grain  crops  are  "burnt  up"  befow 
even  beginning  to  head.    The  evil  will,  of  course,  be  greatly  aggravatedj 
if  the  water  used  for  irrigation  originally  contains  any  considerabtei 
amount  of  alkaline  salts,  which  are  superadded  to  those  already  in  ^ 
soil  strata.     Some  important  practical  bearings  of  this  point  will  be  dis»! 
cussed  further  on. 

REMEDIES  FOR  THE   "RISE   OP  THE   ALKALI." 

It  is  obvious  that  the  "  rise  of  the  alkali,"  following  upon  irrigation, 
cannot  be  remedied  by  the  use  of  the  chemical  antidotes  alluded  to 
above.  While  they  do  convert  the  most  injurious  snlts,  carbonate  rf 
soda  and  sulphate  of  magnesia,  into  much  less  active  compounds,  vel 
these  will  remain  in  the  soil,  andif  in  sufficient  quantity  will  ultimately 
become  noxious  to  shallow-rooted  vegetation  especially.  In  some  difr 
tricts  afflicted,  the  natural  alkali  consists  only  of  such  "neutral"  salts, 
as  common  and  Glauber's  salt;  as,  for  instance,  in  a  part  of  the  rich  Mns* 
sel  Slough  country  around  Hanford,  Tulare  County,  where,  at  the  tinrt 
of  my  visit,  dead  spots  were  appearing  in  the  magnifi(?ent  grain  fieW«i 
at  the  time  when  the  grain  was  but  a  few  inches  high,  the  evil  being 
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worse  \rberever  the  crop  was  late  and  had  not  yet  shaded  the  gronnd. 
Moreover,  it  was  obvious  and  strikingly  wor^e  wherever  the  soil  was 
sufficiently  clayey  to  form  a  hard' crust  on  the  surface,  a  fact  well  known 
and  recognized  by  farmers  in  the  alkali  regions,  but  often  ascribed 
simply  to  the  constriction  of  the  stems  by  the  contracting  crust.  The 
effect  of  the  latter  may,  it  is  true,  be  noticed  in  adobe  districts,  where 
there  is  no  alkali,  and  undoubtedly  bears  its  share  in  doing  damage,  but 
the  injury  it  creates  is  doubly  great  in  alkaline  soils. 

In  the  early  stages'  of  the  growth  of  cereals,  the  pulverization  of  this 
crust  may  be  accomplished  by  harrowing  or  rolling,  with  great  benefit 
to  the  crop.  But  in  the  upjier  valley  it  can  rarely  be  done  after  the 
last  irrigation  without  considerable  mechanical  injury.  That  a  soil  hav- 
iog  such  a  surface  crust  dries  much  more  rapidly  than  the  same  soil 
when  kept  in  good  tilth,  is  a  fact  too  well  known  to  require  discussion. 
The  dense  crust  absorbs  water  much  more  powerfully  than  does  the 
loose  soil  beneath.  The  moisture  is  forcibly  drawn  from  the  latter  into 
the  surface  crust,  and  there  evaporates  quickly  under  the  influence  of 
air  and  sunshine,  hardening  the  crust  more  and  more,  and  accumulating 
therein  an  increasing  amount  of  alkali.  To  illustrate  this,  imagine  a 
sponge,  representing  the  loose  soil,  to  be  saturated  with  water,  and  a 
hard  burnt  brick,  representing  the  crust,  to  be  laid  upon  it  5  the  brick 
will  take  all  the  water  from  the  sponge.  Yet,  if  the  brick  be  soaked  in 
water  and  the  sponge  pressed  on  it,  the  sponge  will  not  take  up  a  par- 
ticle of  moisture.  It  is  thus  obvious  that  in  alkaline  soils  the  forma- 
tion of  a  surface  crust  must  of  all  things  be  avoided.  In  other  words, 
as  stat-ed  above,  "deep  and  frequent  tillage^  is  one  of  the  foremost 
needs  in  such  soils.  And  as  this  condition  cannot  be  fulfilled  in  the 
ease  of  broadcast  crops,  the  conclusion  is  that  broadcasting,  and  with 
it  practically  grain-growing,  must  ultimately  be  abandoned  in  the  alkali 
regions,  and  hoed  crops  substituted,  which  will  admit  of  the  ground  being 
kept  in  perfect  tilth  throughout  the  season. 

CROPS  FOR  ALKALI  SOILS. 

The  condition  of  preventing  evaporation  from  the  surface  is  also 
measurably  fulfilled  by  such  crops  as  "  alfalfa,"  which  not  only  thor-  <^ 
oughly  shades  the  ground,  but  in  addition  causes  almost  the  entire  eva])- 
oration  water  to  i)ass  up  through  its  deep  roots  to  the  leaves,  so  as  not 
to  reach  the  surface  at  all.  Such  accumulation  of  alkali  in  and  around 
the  roots  as  can  occur  under  such  circumstances  is  too  much  diluted 
to  hurt  the  plant.  The  fact  that  alfalfa  succeeds  i>erfectly  on  ground 
too  much  charged  with  alkali  to  grow  grain  is  notorious ;  only  care 
must  be  taken  to  prevent  injury  to  the  root-crowns,  while  the  plants  do 
not  yet  cover  the  surface,  by  timely  irrigation. 

If  circumstances  permitted  the  profitable  cultivation  of  alfalfa  on  so 
large  a  scale,  the  alkali  districts  would  perhaps  have  little  cause  to 
seek  further.  The  experience  with  alfalfa,  however,  clearly  points  the 
way  for  the  selection  of  crops  better  suited  to  the  circumstances  than 
grain,  wliose  shallow  roots  are  much  more  liable  to  alkali  corrosion 
than  is  the  case  with  the  tap-rooted,  or  other  deep-rooted  plants.  It  is 
among  these,  then,  that  the  alkali  regions  should  seek  for  crops,  of 
which  the  product  shall  be  suihciently  valuable  to  bear  the  expense  of 
inland  transportation,  under  which  these  districts  are  now  suffering. 
^^xt  to  these,  the  search  should  be  for  such  as  will  be  successful  in 
alkali  lands,  provided  the  soil  be  kept  well  tilled  through  the  dry  sea- 
son, i.  e.j  **  hoed  "  crops. 
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In  tLe  former  category,  one  of  those  standing  foremost  in  promise 
7  is  probably  cotton,  the  success  of  which  in  that  region  is  already  showi 
bj"^  experiments  made,  the  profitable  .production  being  at  present  lim- 
ited only  by  the  demand  for  the  staple  on  this  coast,  which  maysoou 
be  increased  by  the  establishment  of  cotton  factories.  Of  other  textile 
crops,  hemp,  jute,  and  ramie  at  once  suggest  themselves  for  trial. 

Of  oil  crops,  the  castor  bean  is  perhaps  the  most  aAailable  and  most 
certain  of  success,  al\\ays  excepting  the  despised  "  white  mustard'^  w 
"  wild  turnip,"  whope  rank  growth  as  a  weed  shows  what  might  be 
done  with  it  if  grown  for  tbe  manufacture  of  rape-seed  oil.  Boot  tTOjtf, 
being  too  bulky  for  profitable  shipment  by  rail,  will  not  be  available  to 
any  great  extent  ai  jirescnt,  unless  as  dairy  feed,  in  conjunction  with 
alfalfa,  for  conversion  into  butter  and  cheese.  But  beets,  carrots,  tur- 
nips, sweet  potatoes,  &c.,  all  fulfill,  to  a  greater  or  less  extent,  the  con- 
ditions aijove  formulated  for  successful  culture  in  alkali  soils.  The 
culture  of  fruits,  both  large  and  small,  that  can  be  shipped  in  tbe 
dried  condition,  or  in  the  shape  of  jellies,  &c.,  is  also  an  available  in- 
dustry, scarcely  yet  touched  in  the  alkali  regions.  Baisius  and  pniiie* 
especially  deserve  attention  a  s  i>retty  certain  of  success. 

Among  hoed  field  crops  available  for  that  region,  sorghum  and  sugar- 
cane deserve  attention.  It  is  true  that  in  general  the  presence  of  a 
large  supply  of  soluble  salts  in  the  soil  is  deemed  unfavorable  to  tlie 
profitable  production  of  sugar,  since  it  is  apt  to  render  the  juice  difficult 
to  crystallize  and  to  increase  corresi>ondingly  the  proportion  of  mo- 
lasses produced.  Actual  trial,  however,  can  alone  determine  the  ques- 
tion here,  and  the  results  of  some  experiments  made  in  this  direction 
during  the  past  season  will  be  found  in  another  place  in  the  preseol 
report. 

It  would  really  seem  as  if  in  the  broa<lcast  culture  of  cereals,  the 
farmers  in  the  alkali  districts  had  made  the  worst  possible  selection  for 
the  permanent  good  of  agriculture  in  their  region.  That  a  change  of 
system  in  this  respect  is  imperative,  can  hardly  be  questioned  by  any 
candid  observer  of  the  facts.  And  it  may  well  be  questioned  whether 
the  necessity  imposed  by  nature,  of  more  varied  and  careful  farming 
than  has  heretofore  obtained,  may  not  prove  a  blessing  in  disguise 
when  rightly  understood  and  acted  upon.  The  planting  system  en- 
riches a  few  individuals,  almost  always  at  the  cost  of  the  soil's  permau«'iit 
productiveness.  It  is  small  farms  and  intelligent  cultui-e  that  consti- 
tute the  prosperity  of  an  agricultural  community. 

SUB-IREiaATION  VS.   SURFACE   IRRIGATION. 

The  injury  arising  in  alkali  lands  from  the  formation  of  a  consolidat-ed 
surface  or  ciTist,  subsequent  to  irrigation  by  flooding,  suggests  at  once 
the  a])plication  of  the  water  in  such  a  manner  as  to  avoid  this  evil,  viz., 
by  sub  irrigation.  To  a  certain  extent  the  advantage  so  secured  is  \^etl 
understood  in  the  irrigation  districts,  the  water  being  often  applied  only 
by  the  use  of  furrows  or  ditches,  which  divide  the  land  into  narrow 
bands,  and  from  which  the  soil  is  moistened  by  "soaking  sideways"  frooi 
the  ditches.  The  great  multiplication  of  the  latter,  and  their  interfer- 
ence with  the  operations  of  culture  on  the  large  scale,  have  generally 
caused  the  use  of  this  mode  of  irrigation  to  be  restricted  to  small  cul- 
tures. Even  a  cursory  inspection  of  the  state  of  things  in  the  alkali 
regions  shows  that  in  the  plots  sub-irrigated  by  ditches  the  rise  of  the 
alkali  has,  as  a  rule,  been  very  much  less  than  iu  the  case  of  adjoining 
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ones  irrigated  by  flooding;  and,  in  the  latter,  the  high  spots  that  have 
Dot  been  covered  with  water  frequently  escape  damage,  while  the  low  })or- 
tioDs  are  scorched  with  the  alkali.  This,  at  least,  is  the  result  when 
the  amount  of  alkali  present  is  not  very  great.  When  the  soil  is  very 
heavily  charged,  the  high  spots  being  the  first  to  dry,  are  also  the  first 
to  be  injured  by  the  alkali  drawn  to  the  surface  by  evaporation,  while 
in  the  low  spots  the  grain  may  reach  a  greater  development  before  be- 
ing killed.  Manifestly,  the  object  to  be  attained  is  to  prevent  the  irri- 
gation water  from  reaching  and  evaporating  from  the  surface  at  all,  if 
possible.  To  accomplish  this  fully  it  would  be  uecessar3^  to  know  how 
far  upward  water  will  rise  when  applied  to  the  several  soils.  Some 
data  concerning  this  point  are  given  in  books  on  agricultural  science, 
but  they  are  not  of  such  a  character  as  to  permit  the  prediction  of  this 
measure  with  respect  to  any  other  given  soil.  We  know  in  general 
that  in  coarse,  sandy  soils  water  rises  rapidly,  but  only  to  a  moderate 
height,  stopping  there ;  while  in  soils  composed  of  fine  materials,  whether 
clay  or  fine  silty  matter,  or  both  mixed,  the  rise  is  slow,  continung  for 
months  in  some  cases  before  reaching  the  highest  point,  which  may, 
however,  be  twice  or  three  times  as  much  above  the  water  surface  as  in 
the  case  of  sandy  soils.  For  instance,  in  coarse,  sandy  soils,  like  those 
of  portions  of  the  plains  of  Tulare,  or  of  parts  of  Stanislaus,  the  water 
may,  in  the  course  of  three  or  four  days,  reach  its  highest  point  at 
twenty  inches;  while  in  adobe  soils,  or  in  the  gray  silt  soils  of  Eel  or 
Santa  Clara  Bivers,  it  may  take  ten  days  to  reach  the  same  height,  but 
will  continue  to  rise  slowly  for  several  months  before  reaching  the  maxi- 
mnm  height  of  about  50  inches. 

These  points  are  illustrated  by  the  following  table  of  results,  obtained 
by  placing  in  a  vessel  containing  water,  kept  at  a  constant  level,  wide 
glass  tubes  filled  with  the  different  soils,  and  recording  from  hour  to  hour, 
at  first,  then  from  day  to  day,  the  heights  reached  by  the  ascending 
moisture. 

No.  1. — Coarse,  sandy  soil,  from  Morano  Station,  Stanislaus  County, 
may  be  considered  as  representing  the  more  ^^  open  "  plains  soils  of  Kern 
and  Tulare  Counties. 

Ao.  2. — Hill  adobe  soil,  from  the  campus  of  the  University.  A  very 
refractory  clay  soil,  very  tenacious  when  wet,  and  when  dry,  untilled, 
opening]:  into  wide,  gaping  cracks  to  18  inches  depth. 

No.  3. — Light  sediment  soil,  from  Mr.  Blanchards'  orange  orchard,  on 
the  first  bench  of  the  Santa  Clara  River  Valley,  at  Santa  Paula,  Ven- 
tura County-  Is  remarkable  for  remaining  moist  within  20  inches  of 
the  surface  throughout  the  season,  the  water  table  being  at  15  to  20  feet 
below  the  surface  j  very  easily  worked  at  all  times. 

No.  4. — Same  as  the  last,  but  somewhat  compacted  by  light  ramming 
or  tamping  in  the  tube,  as  it  would  be  if  left  untilled. 

With  the  exception  of  No.  4,  the  above  soils  were  in  a  condition  of 
perfect  tilth. 
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TABLE 
Showing  rapidity  of  ascent  of  water  in  different  aoi7«,  and  limit  of  same. 
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This  table  illustrates  forcibly  some  important  points  in  the  manage- 
naent  as  well  as  in  the  natural  peculiarities  of  soils.  The  coarse  sandy 
«oil  represents  not  only  its  kind,  but  also  any  well-tilled  soil;  while,  on 
the  other  hand,  the  adobe  soil  illUvStrates  the  case  of  any  compact  soil, 
whether  naturally  sa  or  rendered  so  by  imperfect  tillage  or  the  prev- 
alence of  carbonate  of  soda.  TJie  extreme  slowness  of  the  ascent  of 
the  water  toward  the  end  of  its  i^ossible  rise  shows  why  a  poorly-tilled 
adobe  soil  will  open  into  gaping  cracks  a  short  time  after  the  cessation 
of  rains;  while  a  well-tilled  soil,  maintaining  both  a  quicker  supply 
from  below  and  a  slower  rate  of  surface  evaporation,  may  maintain 
moisture  throughout  the  dry  season.  At  the  same  time,  it  informs  us 
that  sandy  soils  stand  in  especial  need  of  a  more  dense  subsoil,  capable 
of  drawing  up  moisture  from  greater  depths  than  it  is  possible  for  a 
sandier  mass  to  do,  and  thus  supplying  moisture  to  the  roots  of  plants, 
while  allowing  but  little  surface  evaporation. 

In  the  case  even  of  the  light  sediment  soil  from  Santa  Paula  the  dif- 
ference between  the  rate  of  ascent  in  the  tilled  and  the  compacted  soil 
is  very  apparent,  and,  in  the  case  of  the  adobe,  subsequent  experiments 
showed  that,  \«hen  in  the  compacted  state,  the  rate  of  ascent  may  be 
le«s  than  half  of  what  it  is  in  the  lower  portion  of  the  column  represen- 
ting the  tilled  adobe. 

The  many  and  somewhat  complex  bearings  of  this  subject  on  the 
diief  varieties  of  soils  in  the  alkali  region  will  form  the  subject  of  far- 
ther investigation,  now  in  progress.  One  point,  however,  may  even 
now  be  usefully  discussed,  viz.,  that  while  it  is  certain  that  water  ap- 
plied to  a  soil  like  l^o.  1,  at  the  depth  of  24  inches,  cannot  reach  the 
i^urface  at  all,  and  can,  therefore,  evaporate  but  very  slowly,  and  not 
in  such  a  manner  as  to  accumulate  alkali  to  an  injurious  extent  near 
the  surface;  it  does  not,  therefore,  follow  that  in  order  to  produce  the 
same  result  in  the  adobe  or  silt  soils  the  water  has  to  be  applied  at  the 
maximum  depth  of  5()  inches.  For,  in  a  field  planted  with  any  grow- 
ing cro]),  the  leaves  of  the  latter  evaporate  a  very  large  amount  of  moist- 
ure, thus  inteicepting  that  which  would  otherwise  rise  to  the  surface 
and  evaporate  there.  This  is  a  matter  of  every -day  experience.  The 
inference  is,  that  ditches  or  pipes  designed  for  sub-irrigation  would  not 
in  such  soils  require  to  be  laid  to  any  unreasonable  depth  in  order  to 
prevent  the  rise  of  alkali  resulting  from  surface  evaporation. 

It  is  obvious  that  in  this  connection  the  subject  of  sub-irrigation  by 
means  of  a  system  of  pii)es,  of  whatever  material,  acquires  exceptional 
interest  for  the  alkali  districts,  since  its  judicious  use  would  not  only 
obviate  the  rise  of  the  alkali,  but  also  accomplished  a  great  saving  of 
irrigation  water— the  latter  being  a  matter  of  especial  importance  where 
the  water  itself  is  somewhat  tainted  with  alkaline  salts,  as  will  be 
sbown  below.  That  this  system  is  not  likely  to  be  used  in  connection 
with  the  growing  of  field  crops  on  a  large  scale,  is  true,  since  the  ex- 
pense of  the  pipes  is  too  great  for  any  land  not  yielding  very  high  re- 
turns. Put  when  the  continued  rise  of  the  alkali  renders  lands,  intrin- 
sically fertile,  incapable  of  farther  production,  under  the  system  of 
surface  irrigation,  the  owners  will  needs  have  to  take  their  choice  be- 
tween the  abandonment  or  the  adoption  of  such  systems  and  objects  of 
culture  as  will  yield  them  profitable  returns  under  the  circumstances. 
The  culture  of  cereals  must*' go  to  the  wall,"  and  that  of  grapes,  fruits, 
and  such  other  crops  as  can  be  made  to  yield  high  returns  under  intense 
culture  must  take  its  place.  It  is  not,  perhaps,  unreasonable  to  hope 
that  the  improperly  so-called  "asbestine"  sub-irrigation  pipe  (consist- 
ing of  hytlraulic  cement  pipe  that  can  be  cheaply  and  rapidly  laid  by  a 
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special  appliance,  at  an  expense  not  exceeding,  it  is  said,  $35  per  aere) 
may  become  so  generally  available  by  the  home  manufacture  of  the 
material  as  to  form  a  i)ractical  solution  of  this  great  problem. 

It  should  not  l>e  forgotten  that,  with  a  slight  change  in  the  manner  of 
laying  and  outletting,  this  sub-irrigation  pipe  ipay  be  made  to  serve 
also  for  underdrainage;  so  that  land  provided  with  it  could  be  com- 
pletely leached  of  its  surface  alkali  by  flooding  during  the  season  ^hen 
water  is  abundant. 


LAKE  A^"D  RIVER  WATERS  OF  THE  GREAT  VALLEY,  A>'D 
THEIR  QUALITY  FOR  IRRIGATION  PURPOSES. 

In  the  foregoiijg  discussion  of  the  "alkali  "question  it  has  been  tacitly 
assumed  that  the  soluble  salts  already  in  the  soil  alone  need  to  be  cou- 
sidered,  the  water  used  in  irrigation  being  regarded  as  pure  water  only. 
This,  however,  is  far  from  being  actually  the  case  with  any  natural 
water,  and  in  the  alkali  districts  especially  the  irrigation  water  is 
almost  always  more  or  less  imjiregnated  with  the  very  same  salts  whose 
presence  in  the  soil  is  so  objectionable.    It  is  obvious  that  when  rbe 
amount  of  salts  so  added  annually  is  at  all  considerable,  it  may  ulti- 
mately so  swell  the  quantity  ia  the  soil  as  to  give  rise  to  trouble.   My 
attention  was  first  directed  to  this  subject  by  re})orts  from  the  lands 
bordering  npon  Tulare  Lake,  to  the  effect  that,  although  to  all  appear- 
ance of  the  best  alluvial  character,  they  would  either  not  produce  at 
all,  from  the  outset,  or  else  would  cease  to  iiroduce  after  a  few  years 
when  irrigated  with  the  water  of  the  lake.    The  beginning  of  the  inves- 
tigation of  this  subject  was  given  in  the  last  report  published.    (See 
report  for  187S-'79,  p.  27.)    A  soil  from  the  southeastern  corner  of  tbfrj 
lake  had  been  analyzed,  and  found  to  contain,  in  abundance,  all  the; 
elements  of  fertility,  yet  it  would  produce  nothing,  and  that  under  cir 
cumstances  which  led  me  to  believe  that  the  trouble  was  caused  bjj 
alkali  (carbonate  of  soda)  contained  in  the  soil.    Analyses  seemwl  t 
contirm  this  su])position,  but  at  the  time  the  report  went  to  press  tb 
water  of  Tuhue  Lake  itself  had  not  been  examined.     Water  samp! 
were  soon  afterward  received  and  analyzed,  and  the  result  showeili 
to  contain  so  much  alkali  of  the  most  corrosive  character  as  to  rend 
it  utterly  unsuitable  for  irrigation.    It  then  became  apparent  that  om 
of  the  great  bodies  of  water  in  the  State  that  had  been  counted  ui; 
for  irrigation  purposes  might  have  to  be  altogether  rejected, 
imiiortance  of  the  (juestion  led  me  to  make  the  matter  the  subject 
special  inquiry  during  a  visit  to  the  upper  valle}',  made  under  the  a* 
spices  of  the  United  States  census,  in  March  of  the  present  year. 

A  personal  examination  of  Kern  Lake,  and  of  the  region  lying  betweei 
.  it  and  Buena  Vista  Lake,  as  well  as  of  the  Mussell  Slough  country, 
Tulare  County,  satisfied  me  that  in  none  of  these  rich  agricultural  s 
tions  could  the  slightest  increase  of  alkali  be  safely  risked  ;  and  ana 
ses  subse(iuently  made  of  the  waters  of  both  Kern  and  Tulare  La 
prove  that  a  very  few  years'  use  of  the  water  now  filling  either  of  tb 
reservoirs  would  be  promptly  fatal  to  the  productiveness  of  the  la 
irrigated.    As  regards  Kern  Lake  this  is  obvious  enough  from  a  cas 
examination  and  tasting  of  the  water.     Having  been  shut  off  from 
natural  influx  of  Kern  liiver  for  a  number  of  years,  it  has  been  rapi 
evaporating  and  receding  from  its  former  shores,  so  that  at  the  time' 
my  visit  a  difference  in  level  of  oNer  four  feel  had  been  produced 
fifteen  mouths,  leaving  high  and  dry  a  boat  wharf  built  at  tliat  tii 
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About  eighteen  months  before  all  the  fish  and  turtles  in  the  lake  had 
suddenly  died,  creating  a  pestilential  atmosphere  by  their  decay,  and 
even  the  mussels  were  mostly  dea^l,  a  few  maintaininjj:  a  feeble  exist- 
ence. A  strong  alkaline  tast^  and  soapy  feeling  of  the  water  fully 
justifieil  their  choice  of  evils.  The  tule  marsh,  laid  dry  by  the  recession 
of  the  lake,  was  thickly  crusted  with  alkali,  and  the  tnles  dead,  except 
where  still  moistened  by  the  water  of  the  lake,  showing  that  the  latter 
was  not  yet  too  strong  for  such  hardy  vegetable  growth,  albeit  fatal  to 
animal  life. 

Buena  Vista  Lake  was  stated  to  be  in  a  similar  condition,  but  not  yet 
quite  so  far  advanced  in  evaporation,  and  still  maintaining  some  animal 
life  in  its  waters,  having  lost  its  connection  with  the  river  more  re- 
cently. Tulare  Lake  is  well  known  to  be  full  of  fish,  and  as  it  annu- 
ally receives  the  overflow  of  Kern  and  the  regular  inflow  of  King's 
Kiver,  its  evaporation  and  recession  has  been  much  slower;  yet  its 
water's  edge  is  now  distant  several  miles  from  the  former  shore  line, 
and,  as  the  water  of  the  rivers  is  more  and  more  absorbed  by  irriga- 
tion, it  will  doubtless  continue  to  recede  until  a  point  is  reached  at 
which  thB  regular  seepage  from  the  irrigated  lands  will  balance  the 
evaporation.  This  epoch  would  seem,  however,  to  be  quite  in  the  future 
as  yet,  for  the  rate  of  recession  has,  apparently,- not  sensibly  changed  in 
the  last  few  years. 

It  is  not  likely,  in  any  case,  that  the  water  of  the  lake  will  be  more 
abundant  or  less  impregnated  with  mineral  matter  than  is  no^  the  case, 
at  the  time  when  the  state  of  equilibrium  shall  have  been  reached.  In 
order  to  assure  a  fair  determination  of  this  important  point,  wat^r  sam- 
ples from  the  opposite  ends,  as  well  as  from  the  middle  of  Tulare  Lake, 
have  been  analyzed,  with  the  results  given  l)elow.  The  sample  of  Kern 
Lake  water  was  taken  by  myself,  on  the  north  shore  of  the  lake,  March 
24, 1880.  Tulare  Lake  water,  No.  1,  was  taken  about  300  yards  offshore, 
near  the  southeast  corner  of  the  lake,  inside  of  Root  Island,  near  land 
lately  reclaimed  by  Mr.  E.  R.  Thomason,  of  San  Francisco.  Samples 
Nos.'2,  3,  and  4  were  taken  according  to  my  directions,  near  the  middle 
of  the  lake,  under  orders  of  the  King's  River  Canal  and  Irrigation  Com- 
pany, res]>ectivel3',  at  the  surface,  at  ten  feet  depth  and  at  twenty  feet 
depth.  Of  these,  only  one  (No.  3)  was  fully  analyzed,  the  total  of  solid 
contents  only  beijg  determined  in  the  case  of  the  others,  whose  compo- 
*  sition  could  not,  of  course,  difter  in  any  material  respect.  No.  5  is  water 
:  taken  by  Mr.  E.  Jacob,  of  Visalia,  at  a  point  off  the  mouth  of  Mussel 
Blough,'in  the  estuary  of  King's  River,  March  28, 1880.  The  sample 
was  taken  from  the  surface  at  a  time  when  a  strong  northwest  wind 
prevailed,  which  of  course  had  a  tendency  tO  bring  a  larger  admixture 
than  u.siial  of  the  fresh  water  of  King's  River: 
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To  convey  to  those  unaccustomed  to  the  consideration  of  such  niattera 
an  idea  of  the  meaning;  of  the  above  figures,  it  maj'  be  stated  that  the 
solid  contents  of  river  waters  vary  usually  from  5  to  J 2  grains  per  gal- 
lon. The  water  of  Tulare  Lake,  where  it  is  undiluted  by  the  inflow  of 
King's  River,  is  therefore  about  ten  times,  and  that  of  Kern  Lake  about 
twenty-six  times,  stronger  than  an  average  river  water.  Even  this,  how- 
ever, conveys  but  an  inadeciuate  idea  ot  the  relation  sustained  by  tbese 
waters  to  organic  life.  The  average  sea  water  (containing  mainly  com- 
mon salt)  is  about  ten  times  stronger  than  the  water  of  Kern  Lake,  as 
regards  its  solid  contents.  Yet,  in  sea  water  fresh-water  fish  live  freely 
during  part  of  the  season;  wliile  in  Kern  Lake  the  fish  died  at  a  time 
when,  according  to  a  minimum  estimate,  the  water  must  have  had  about 
twice  the  strength  of  Tulare  Lake,  or  about  one-thirteenth  of  tiie  strength 
of  sea  water.  This  shows  strikingly  the  deadliness  of  the  Kern  Lake 
alkali,  as  compared  with  sea  salt;  or,  in  other  words,  of  Kern  Lake  water 
as  compared  with  tide  water. 

In  comparing  the  quality  of  the  alkali  of  Tulare  Lake  with  that  of 
Kern  Lake,  we  find  that  in  the  former  the  proportion  of  the  carbonate 
of  soda  (being  the  chiefly  injurious  ingredient)  is  about  1  to  2.83  of  the 
whole  solid  contents,  while  in  the  latter  this  ratio  is  1  to  3.28. 

A  part  of  this  difference  is,  however,  due  to  the  large  amount  of  vege- 
table matter  dissolved  in  the  strong  lye  filling  Kern  Lake;  and,  when 
allowance  is  made  for  this,  the  ratio  becomes  nearly  the  same*  in  both 
waters. 

As  regards  the  relation  between  common  and  Glauber's  salt  on  the 
one  hand,  and  carbonate  of  soda  on  the  other,  in  these  several  cases,  ili 
appears  that  in  the  evaporation  process  there  is  a  gradual  relative  de- 
crease  of  the  carbonate  of  soda;  for  we  have  for  this  ratio : 
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Whether  this  change  in  composition  arises  from  a  chemical  chanj 
of  the  carbonate  of  soda  or  from  an  actual  accession  of  the  other  salt 
is  not  easy  to  determine.    The  latter  is  the  more  probable  explanationfj 
inasmuch  as  actual  veins  and  strata,  several  inches  thick,  of  what  fromj 
the  description  appears  to  be  mainly  Glauber's  and  common  salt,  ha^ 
been  found  in  the  region  between  Tulare  and  Kern  Lakes,  in  digginf 
ditches.    But  whatever  may  be  the  cause  of  this  slight  difference  in  th 
composition  of  the  alkali  in  the  different  portions  of  Tulare  Lake,  thj 
difference  is  not  sufficient  to  invalidate  the  broad  conclusion  that  tl 
water  of  that  lake,  as  at  present  existing,  is  unfit  for  any  of  the  oi 
nary  processes  of  irrigation. 

To  prove  this  it  is  only  necessary  to  consider  what  is  the  amount  aJ 
the  alkali  that,  under  the  usual  practice,  would  accumulate  near  tl 
surface.  Ten  inches  of  water  is  the  usual  estimate  of  what  is  needed  i] 
the  course  of  the  year  to  perfect  a  crop.  Now,  one  gallon  of  wafer  wfl 
cover  afbout  1^  square  feet  1  inch  deep,  or  two-thirds  of  a  gallon  1  squai 
foot ;  or  0*^  gallons  per  square  foot  is  equal  to  10  inches  depth  of  watei 
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Assuming  the  average  solid  contents  of  Lake  Tulare  water  at  80  grains 
per  gallon,  this  quantity,  upon  evaporation,  will  leave  near  the  surface, 
upon  each  square  foot  irrigated,  533  grains  or  about  1^  ounces  of  alkali. 
This  amount  pulverized  and  strewn  over  the  surface  would  cover  the 
whole  of  it  thickly  with  white— a  phenomenon  already  but  too  familiar 
to  the  farmers  of  that  region.  That  the  operation  could  not  with  im- 
punity be  repeated  many  years  on  any  soil,  least  of  all  on  such  as  are 
already  more  or  less  charged  with  alkali,  scarcely  requires  discussion. 

To  illustrate  the  latter  point,  a  tule  soil,  taken  by  Mr.  B.  Jacob,  of 
Yisalia,  from  his  land  near  the  mouth  of  Mussel  Slough,  was  leached 
with  water  to  ascertain  the  amount  of  alkali  present.  This  was  found 
to  beO.32,  or  about  one-third  of  one  per  cent.  Of  this,  supposing  it  to 
be  of  the  same  composition  as  that  found  in  the  water  of  the  lake,  about 
three-eighths,  or,  otherwise  expressed,  one-eighth  of  one  per  cent,  of  the 
whole  soil  is  carbonate  of  soda,  amounting  to  over  two  ounces  in  each 
cubic  foot.  This  is  within  the  limits  of  endurance  of  ordinary  vegeta- 
tion, at  least  in  so  fertile  a  soil;  but  double  or  triple  it  by  evaporation, 
and  that  limit  is  ])assed. 

To  this  conclusion,  nevertheless,  it  is  objected  by  some  that  the  bor- 
ders of  Tulare  Lake  are  thickly  edged  with  vegetation  in  mja.ny  places, 
and  that  in  some  cases  garden  plats  have  been  successfully  irrigated 
with  the  lake  water  for  several  years.  One  such  case  is  reported  by 
Mr.  Jacob,  of  Visalia,  who  took  sample  No.  5  of  the  above  table  of  analy- 
sis from  the  mouth  of  a  small  canal  serving  for  the  irrigation  of  a 
vegetable  garden,  which  was  doing  well  at  the  time.  A  few  other  simi- 
lar cases  have  been  mentioned  to  me.  These,  however,  do  not  invali- 
date at  all  the  conclusion  that  the  lake  water  cannot  serve  for  general 
irrigation,  a«  usually  practiced.  Even  the  strongest  water  in  the 
lake,  near  its  southern  end,  is  not  so  strong  as  to  injure  the  roots 
with  which  it  comes  in  contact,  so  long  as  it  is  not  concentrated  by 
evaporation.  But  in  the  low  tule  lands  thus  far  tried  this  cannot  occur 
to  any  gi-eat  extent,  on  account  of  the  constant  presence  of  surjilus 
water,  and  the  frequently  repeated  irrigation,  by  which  the  strength  of 
tbe  alkali  in  the  soil  is  kept  below  the  point  of  injury.  But  it  would 
be  quite  otherwise  where  the  same  water,  used  sparingly  two  or  three 
times  during  the  season,  would  evaporate  so  as  to  accumulate  all  its 
alkali  near  the  surface.  Yet  it  is  probable  that  if  the  soil  so  irrigated 
were  to  be  leached  by  a  very  copious  and  continued  flooding  once  a  year, 
ko  as  to  carry  the  accumulated  alkali  into  the  underground  drainage, 
the  water  might  be  used  with  impunity.  This  would  be  especially  the 
case  with  land  underdrained,  and  could  be  more  readily  accomplished 
the  smaller  the  amount  of  water  originally  used.  The  minimum  amount, 
undoubtedly,  would  be  the  outcome  of  pipe  sub-irrigation,  referred  to 
above,  an<l  would  be  applicable  to  the  case  of  orchards,  vineyards,  &c. 
It  might  even  be  possible,  in  some  cases,  to  make  the  same  pipe  system 
nerve  the  purpose  of  irrigation  at  one  time,  and  that  of  underdrainage 
at  another,  jfent,  in  whatever  way  accomplished,  a  leaching-out  of  the 
alkali,  accumulated  from  evaportion  of  such  waters  from  time  to  time, 
would  be  a  necessary  condition  of  their  continued  use  for  irrigation  pur- 
poses. 

This  principle  applies,  in  fact,  to  many  more  cases  than  is  ordinarily 
impposed.  Irrigation,  without  proper  provision  for  drainage,  has  in 
the  past,  in  very  many  cases,  been  the  cause  of  the  abandonment  of 
binds  once  abundantly  fniitful,  which  were  supposed  to  be  exhausted  by 
ealture,  but  in  reality  had  simply  become  overcharged  with  injurious 
salts,  or  alkali,  from  the  ever-repeated  evaportion  of  enormous  quan- 
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titles  of  water,  whose  solid  contents,  though  naturally  very  suiall,  had 
nevertheless  been  too  strongly  concentrated  in  the  soil.  This  naturally 
leads  us  to  the  consideration  of  the  river  waters  of  the  San  Joaquin 
Valley,  and  their  relation  to  the  origin  of  the  alkaline  character  of  the 
waters  and  soils  of  the  upper  valley. 

GEOLOGICAL   HISTORY  OF   THE  VALLEY  OF   CALIFORNIA. 

That  the  great  valley  of  California  was  in  remote  (Quaternary)  times 
a  great  inland  lake,  which  disaxjpeared  in  consequence  of  the  breaking 
through,  first,  of  Carquinez  Straits,  and  afterwards  of  the  ]>as8ag6of 
the  Golden  Gate,  is  a 'matter  scarcely  doubted  even  by  the  casual 
observer.  A  glance  at  the  map  also  shows  ths^t,  from  some  cause  not 
yet  fully  understood,  there  exists  in  the  southern  part  of  Fresno  County 
a  ridge  across  the  valley  hy  which  the  waters  of  King's  River  are  thrown 
southward  into  Tulare  Lake.  At  present  this  ridge  is  intervsectedatit* 
western  end  by  Fresno  Slough,  through  whicli  the  surplus  waters  of 
Tulare  Lake  or  of  King's  Kiver,  can  find  their  way  into  the  San  Joa- 
quin. But  previous  to  the  formation  of  this  outlet  the  entire  ui)i)er 
valley,  evidently,  was  a  shallow  lake,  of  whicli  Kern,  Buena  Vista,  and 
Tnlare  Lakes  are  the  remnants.  From  tlie  data  given  below,  it  apjieaw 
certain  that  the  entire  lake  of  the  great  valley  had  a  somewhat  alkalim' 
water;  and  they  also  show  that,  probably,  the  residuary  lake  of  tbe 
upper  valley  was  more  strongly  so  at  first,  and  rendered  more  so  in  tbe 
course  of  long  periods  of  evaporation,  during  which  ''sheets  of  alkali** 
(to  use  the  language  of  the  workmen  who  dug  the  Kern  Canal)  were 
formed  among  the  alluvial  deposits  of  the  western  margin  of  the  valley. 

It  is  only  thus  the  fact  already  alluded  to,  viz.,  that  the  deeper  por- 
tions of  the  Kern  Valley  alluvium  are  most  strongly  impregnated,  can 
find  its  exjilanation.  Whence  did  all  the  alkali  come  ?  A  partial  answer 
to  this  question  is  readily  found  in  the  frequent  "blooming  out"  of  sol- 
uble salts  on  the  face  of  hillside  cuts.  Evidently  a  good  deal  of  such 
salty  matter  i)reexists  in  the  geological  strata  of  the  valley,  and  must 
be  continually  washed  out  by  percolating  water,  which  carries  it  into  the 
lower  portions  of  the  country,  and  finally  into  the  lakes  themselves. 
But  it  would  be  difficult  to  account  for  the  large  accumulation  of  these 
salts  in  the  Kern  Valley  if  there  were  not  some  more  copious  and  lasting 
source.  For  this  we  would  naturally  look  to  Kern  and  King's  RivewJ 
themselves,  and  analyses  of  the  waters  of  these  rivers  were  accordingly 
made,  with  the  results  given  below : 

ANALYSES  OF  WATERS  OF  THE  GREAT  VALLEY. 

At  my  suggestion,  an  investigation  of  the  waters  of  the  chief  rivers 
entering  the  valley  between  King's  Biver  an<l  the  Sacramento  was 
undertaken  by  Mr.  Horace  G.  Kelsey,  of  Mei'ced  Falls,  as  a  graduating 
thesis  at  the  University  of  California,  in  1S81.  This  includes  the  re 
suits  given  below  under  Xos.  12  to  15,  both  inclusive.  The  analyses  of 
the  water  of  the  Sacramento  and  Los  Angeles  Kivers  were  made  tbr  the 
State  board  of  health  by  Mr.  Walter  Jones  (of  the  class  of  1878,  Uui 
versity  of  California),  and  published  in  the  report  of  that  body  for  the 
year  1878.  To  facilitate  comi)arision,  the  table  includes  again  the  analy- 
ses of  the  lake  waters  already  given  above,  and  also  analysis  of  the 
water  found  a  few  feet  beneath  the  surface  at  Point  of  Timber,  Contra 
Costa  County,  near  the  junction  of  the  San  Joa(piin  and  Sacramento,  in 
uch  abundance  as  to  suggest  its  use  for  irrigation. 
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No.  1. — Water  from  Los  Angeles  River,  taken  from  a  hydrant  in  the 
city  of  Los  Angeles,  September,  1878. 

No.  2. — Water  taken  from  the  grand  canon  of  Kern  River,  in  April, 
1880. 

No.  3. — Water  from  irrigation  ditch  of  the  Kern  Valley  Irrigation 
Company,  taken  at  a  point  two  miles  below  Bakersfield.  Both  the 
above  samples  were  furnished  by  the  superintendent  of  that  company. 
The  water  at  that  time  was  just  beginning  to  receive  the  melting  snows, 
and  was  slightly  turbid,  and  of  course  somewhat  diluted,  as  compared  to 
its  condition  in  winter. 

Xos,  4  to  10  have  been  described  as  above. 

No,  11. — Water  taken  from  King's  River,  at  Kingsbury,  June  19, 1880, 
by  Mr.  J.  D.  Schuyler,  of  the  State  engineer  corps. 

No,  12. — Water  taken  from  King's  River,  at  Kingsbury,  in  November, 
1880,  before  any  rains  had  fallen. 

No.  13. — Water  taken  from  th^  San  Joaquin  River,  at  the  crossing  of 
the  Southern  Pacific  Railroa<l,  in  November,  1880,  after  the  first  rains; 
perfectly  clear. 

No,  14. — Water  taken  from  the  Merced  River,  at  Snelling,  Merced 
€ounty,  in  December,  1880,  alter  the  first  rains  had  raised  the  river 
iiliglitly  above  the  lowest  water-mark.  It  was  slightly  turbid  with  clay, 
which  filtration  could  not  remove,  but  was  eliminated  after  evaporation. 

No.  15. — Water  taken  from  the  Mokelumne  River,  at  Woodbridge, 
San  Joaquin  County,  in  November,  1880,  after  the  first  rain,  which  had 
slightly  raised  the  river.  Water  slightly  opalescent  from  suspended 
clay,  and  residue  corrected  for  same,  as  in  No.  14. 

No.  16. — Water  of  the  Sacramento  River,  taken  from  a  hydrant  in  the 
city  of  Sacramento,  September  19,  1878.  The  data  have  been  recal- 
<;ulated  from  the  published  results,  so  as.  to  conform  to  the  mode  of  pre- 
sentation here  adopted,  which  exi>laius  the  apparent  discrepancy  of  the 
tables  as  here  given. 

No.  17. — ^Water  from  a  well  at  Point  of  Timber,  Contra  Costa  County, 
furnished  by  Mr.  T.  W.  A.  Carter,  of  that  place.  This  water  is  found 
4ibundantly  about  eight  feet  below  the  surface  in  that  region,  and,  if 
available  for  irrigation,  could  be  obtained  in  unlimited  quantities  by 
pumping,  but  the  inhabitants  stated  that  it  "would  kill  the  soil.'' 
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The  following  table  shows  more  in  detail  the  composition  of  three  of 
the  waters  given  above,  in  a  general  manner: 


Lo8  Angele«,     '^!ii?TSi?'t^«n  '  ^™«« 


IngredieDtB.  city  hydrant;        ^jefbelo^ 

nver  water.  gnrface. 


River,  city 
brdnnL 


Carbonate  of  ftoda 30.46  ftST 

CblorideofBodium  (common  salt) 1.004  S0.27  \  ^^ 

Sulphat*  of  nodi  urn  (Glauber'*  salts) 4.1.34  7.54  > 

Carbonate  of  lime 0.382  2.49  U.31 

Carbonate  of  magnesia. 4. 2«7  4.21  0.6 

Silica 1.171  0.69  L& 

Sulpbateoflime I  0.776  aC 

Pbosphate  of  lime 2.182  1.4i 

Iron  and  manganese  carbonates 0.259  Q-® 

Alumina 0.100  0.29         ,  ^Ti 

Vegetable  matter ;  4.41         '  

Totalresidue 17.530         !  81.83  19 


In  discussing  the  quality  of  these  waters,  in  reference  to  irrigation, 
it  must  be  understood  that  the  group  of  ingredients  mentioned  in  the 
fourth  column  of  the  first  of  the  above  tables,  viz.,  carbonates  of  lime 
and  magnesia  and  silica,  are  not  only  useful  to  vegetation,  or  unobjec 
tionable,  but  are  also  very  soon  deposited  and  retained  in  the  soil.  We 
therefore  leave  them  out  of  consideration,  so  far  as  the  alkali  question 
is  concerned.  For  this  the  carbonate  of  soda  and  the  salts  mentioned 
in  the  third  column  are  of  chief  importance,  and  among  these,  the  cor- 
rosive carbonate  of  soda  is  the  most  noxious  by  far.  The  prominent 
facts  shown  in  the  above  table  may  be  thus  stated :  The  w^ater  of  the 
Los  Angeles  Kiver,  though  containing  a  large  aggregate  amount  of  §olid 
ingredients,  has  none  of  the  carbonate  of  soda,  but  only  neutral  and 
earthy  salts,  of  which  a  very  large  amount  is  injurious.  This  fact,  to- 
gether with  the  perviousness  and  free  drainage  of  the  lands  irrigator 
explains  w^hy  it  is  that  even  those  which  have  been  longest  under  eulri- 
vation  and  irrigation  in  that  region  do  not  show  any  serious  increase  of 
alkali,  and  may  never  do  so  if  abundance  of  water  is  used,  at  least  from 
time  to  time.  But,  as  irrigation  water  becomes  more  closely  utilized  and 
relatively  more  scarce,  the  leaching  process  will  occur  less  frequently, 
and  the  accumulation  of  alkali  salts  near  the  surface  will  become  more 
and  more  apparent. 

In  the  water  of  Kern  River,  the  proportion  between  the  carbonate  of 
soda  and  the  other  salts  is  almost  exactly  the  same  as  in  the  water  of 
Tulare  Lake,  in  the  proportion  of  about  one  to  twenty-two.  In  other 
words,  if  twenty-two  gallons  of  Kern  River  water  were  boiled  down  to 
one  gallon,  the  alkali  in  this  water  would,  in  quantity  and  quality,  be 
the  same  as  in  the  water  of  Tulare  Lake;  and  if  this  gallon  was  still 
further  reduced  to  about  three  ]>int8  and  a  half,  the  remaining  water 
would  have  about  the  composition  of  the  water  of  Kern  Lake,  as  it  was 
in  March,  1880.  Comparing  the  water  of  King's  River  with  that  of  Kern 
River,  we  find  that  in  the  latter  the  aggregate  amount  of  solid  residue 
in  the  water  is  less  than  half  that  found  in  Kern  River.  This,  however, 
is  to  some  extent  due  to  the  season  at  which  the  water  was  taken,  it 
being  then  diluted  with  snow  water.  For  purposes  of  comparison,  we 
should  take  the  figure  obtained  for  the  residue  in  November,  when  the 
solid  contents  were  at  their  highest  amount.  But  even  on  this  basis 
we  find  that  the  amount  of  carbonate  of  soda  in  the  King's  River  water 
is  utterly  insignificant,  being  not  yet  one  hundredth  of  a  grain  i)er  gal- 
lon, against  about  one  and  a  quarter  grains  per  gallon  of  Kern  River 
water,  while  on  the  same  assumption  the  percentage  of  other  soluble 
^alts  is  about  twice  as  great  in  the  latter. 
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Of  the  Other  rivers  of  the  valley  the  Sau  Joaquin  shows  the  hig^hest 
amoaDl'  of  carboDate  of  soda,  but  yet  only  about  one-third  as  much  as 
£erD  Biver.  The  Merced  has  less  than  one-sixth  as  much  of  the  same, 
the  Sacramento  less  than  one-fourth.  Between  the  latter  two  we  find 
the  Mokelumne  with  none  at  all,  there  being  some  chlorides  of  magne- 
sium or  calcium  in  solution,  to  the  extent  of  about  one-tenth  of  a  grain 
pergallon — an  insignificant  amount.  The  waterof  the  Los  Angeles  Biver^ 
likewise,  is  free  from  carbonate  of  soda;  but  its  aggregate  of  soluble 
salts  is  somewhat  high,  exceeding  in  this  respect  even  Kern  Biver  by 
one  and  a  half  grains.  It  is  credited  with  a  very  large  proportion  of 
phosphates,  as  is  also  the  Sacramento  Biver.  In  the  other  analyses 
made  these  were  not  determined  for  want  of  material. 

It  appears  from  these  comparisons  that  of  the  streams  examined  the 
Mokelumne  has  naturally  the  best  water  from  the  irrigator's  point  of  view. 
King's  Biver  comes  next,  with  a  water  whose  purity  is  the  more  remark- 
able as  its  sources  lie  so  near  those  of  the  Kern.  The  Merced  comes 
next,  having  somewhat  less  of  the  objectionable  carbonate  of  soda  than 
the  Sacramento;  but,  if  corrected  with  gypsum,  its  waters  would  be 
placed  at  head  of  the  list  as  the  purest  of  all.  The  San  Joaquin  Biver 
lias  the  smallest  total  of  solid  contents  of  all  the  waters  taken  at  the 
same  season,  but  contains  over  twice  as  much  carbonate  of  soda  as  the 
Merced;  if  corrected  with  gypsum,  its  water  would  contain  less  than 
half  as  much  of  soluble  salts  as  that  of  the  Sacramento,  one-half  less 
than  Ring's  Biver,  and  only  one-fifth  as  much  as  that  of  Kern  Biver. 

It  will  thus  be  seen  that  the  correction  of  the  irrigation  waters  of  the 
valley  by  means  of  gypsum  would  in  all  cases  but  that  of  the  Moke- 
lamtie  effect  a  very  important  improvement  as  regards  the  safety  of 
their  continued  use  on  soils  of  which  but  too  maiiy  have  already  the 
fall  dose  of  alkali  compatible  with  profitable  cultivation.  The  change 
could  doubtless  be  easily  a<Jcomplished  by  interposing,  at  suitable  points 
in  the  ditches,  sluice  boxes  filled  with  coarse  fragments  of  gypsum,  re- 
newed from  time  to  time  as  the  action  of  the  water  converts  the  gyi)sum 
into  carbonate,  or  common  limcHtone.  Or,  the  gypsum  may  be  applied 
to  the  soil  itself,  and  thus  be  made  to  neutralize  not  only  the  soda  of 
the  irrigation  waters  but  also  that  in  the  soil  itself,  at  the  same  time 
introducing  a  useful  fertilizer.  The  amounts  to  be  thus  used  effectively 
may  vary,  according  to  circumstances,  from  200  to  as  much  as  1,000 
pounds  for  the  first  application;  smaller  doses  to  be  used  thereafter  at 
such  intervals  as  experience  may  dictate. 

Precautionary  measures  of  this  character  should  be  employed  as  soon 
as  possible  bj'  the  inhabitants  of  the  fertile  valley  of  Kern  Biver.  Those 
using  its  waters  should  keep  in  mind  that  their  evaporation  a  s  an- 
nnally  to  the  alkali  already  in  the  soil  a  small  but  not  inappreciable 
amount,  which  in  some  cases  may,  after  a  few  years,  prove  *'  the  straw 
that  breaks  the  camel's  back;"  and  that,  therefore,  some  of  the  means 
mentioned  above  as  remedies  against  this  kind  of  alkali  especially  should 
be  currently  employed  to  keep  it  in  abeyance.  Tillage  after  irrigation, 
the  plantingof  deep-rooted  crops  instead  of  grain,  and  the  use  of  gypsum 
as  a  neutralizer  of  the  worst  ingredient,  the  carbonate  of  soda,  are  the 
measures  that  suggest  themselves  as  the  most  feasible;  while  sub-irri- 
gation, and  especially  the  leaching  out  of  the  alkali  from  time  to  time 
by  long-continued  flooding  and  uuderdrainage,  are  more  radical  reme- 
dies for  future  use. 

The  water  from  Point  of  Timber  offers  some  interesting  points,  sug- 
gestive of  a  state  of  things  that  may  have  to  be  taken  into  considera- 
tion in  all  plans  for  the  irrigation  of  the  west  side  of  the  San  Joaquin 
Valley.    From  its  location,  this  water  might  have  been  conjectured  to 
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-derive  its  iDgredieuts  from  tidewater  percolating  into  tbe  loose  strata. 
So  far  from  this,  its  compositioD  is  closely  analogous  to  that  of  the 
water  of  Tulare  Lake,  except  that  the  proportion  of  carbonate  of  soda 
is  considerably  less,  and  therefore  it  is  not  likely  to  be  as  injurious  in 
its  effects  on  vegetation.  Yet  the  inhabitants  report  here,  also,  that 
to  irrigate  with  it  "  kills  the  soil,"  i.  c,  renders  it  unproductive.  It  wiQ 
doubtless  do  so  when  applied  in  small  quantities  only,  and  repeatedly. 
But  it  is  likely  that  if  used  as  suggested  in  the  case  of  the  Tulare 
water  (that  is,  so  as  to  leach  the  alkali  out  of  the  soil  once  in  a  season, 
into  the  underlying  water-table),  it  might  be  successfully  employed  for 
irrigation,  especially  if,  at  the  same  time,  the  carbonate  of  soda  were 
neutralized  by  the  use  of  gypsum.  If  it  be  thought  too  fanciful  to  sup- 
pose, as  has  been  done,  that  the  alkali-water  stratum  at  Point  of  Tim- 
}>er  represents  the  seaward  seepage  of  Tulare  Lake  itself,  it  is  never- 
theless quite  probable  that  it  does  represent  the  quality  of  the  under- 
ground drainage  of  the  west  side  of  the  San  Joaquin  Valley,  and  is 
eonnected  with  the  persistent  api»earanee  of  ''alkali  spots'' at  every 
low  place  in  the  valley,  from  Antioch  up  to  Kern  Lake. 

With  the  lights  now  before  us,  it  can  hardly  be  regretted  that  the 
old  Westside  ditch,  which  wa.s  to  irrigate  the  lower  country  with  the 
<*orn>sive  waters  of  Tuhire  Lake,  was  not  successful.  The  lake  level 
is  now  several  feet  below  the  bottoiu  of  that  outlet,  and  the  lake  keeps 
receding  annually,  and  its  alkali  be<!onies  stronger  as  the  mass  of  the 
water  decreases.  It  is  dittlcult  to  say  where  it  will  stoj) ;  but  if,  as  is 
])robable,  a  state  of  equilibrium  is  reached  whenever  the  waters  of 
Kern  and  King's  Rivers  shall  have  fully  tilled  .the  parched  depths  of 
the  plains  by  a  more  general  system  of  irrigation,  it  is  not  at  all  prob- 
al)le  that  the  lake  water  will  thereby  become  fresher;  on  the  contrary, 
.such  seepage  water  will  be  likely  to  bring  into  it  the  alkali  now  dried 
up  in  tbe  lower  strata,  and  the  annual  evaporation  will  concentrate  the 
solution  more  and  more.  It  wouhl  certainly  be  most  desirable  to  utilixe 
the  lake  a«  a  great  reservoir  for  irrigation  supi>ly.  But  to  render  this 
practicable,  it  would  be  necessary  first  to  emi)ty  out  or  displace  the  mass 
of  alkaline  water  at  present  oc(!upying  tile  basin.  The  discussion  of  the 
feasibility  of  such  an  undertaking,  however,  belongs  to  the  province  of 
the  Engineer  Corps. 

From  the  facts  above  ;»iven  regarding  the  alkali  soils  and  irrigation 
waters  of  California,  the  importance  of  investigating  thoroughly  not 
only  the  quantity  but  also  the  quality  of  the  waters  available  for  irri- 
gation in  the  arid  regions  is  sufficiently  obvious.  The  facts  as  nature 
has  made  them  should  be  elicited  an<l  plainly  set  befon*  the  people,  so 
that  money  may  not  be  invested  in  useless  undertakings,  or  damage 
done  which  it  may  be  difficult  to  undo  thereafter.  There  ar«*,  prob- 
abl}',  but  few  river  waters  in  the  world  of  sn<»h  couiposition  or  natural 
purity  that  continued  irrigation  without  correlative  under<lrainage, 
can  be  practiced  without  in  the  end  causing"  an  injurious  accumulation 
of  vsoluble  salts  in  the  soil.  In  India,  according  to  the  testimony  of 
Prof.  George  Davidson,  the  evil  effects  of  such  practice  have  become 
painfully  apparent,  and  to  srn'h  an  extent  that  after  the  expenditure  of 
enormous  sums  for  bringing  the  water  iqmn  the  fields,  the  government 
now  finds  itself  face  to  face  with  the  costly  i)r()blein  of  its  economical 
removal,  by  drainage,  so  as  to  relieve  tin*  soil  of  tin*  accumulated  "al- 
kali," which  has  rendered  it  unfit  for  cultivation.  An  early  attention  to 
this  matter,  with  such  foresight  as  will  prevent  the  occurrence  of  sim- 
il^^m^ulties,  cannot  be  too  earnestly  re(;ommen<led  to  all  interested 
ds  needing  irrigation,  from  the  Pacific  coast  to  Colorado  and 
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The  commission  is  directed  to  m.  ke  observations,  and  to  report  upon 
the  agriculture,  horticulture,  and  live  stock  industries  of  those  portions 
of  the  territory  of  the  United  States  lying  west  of  the  Eocky  Mountains 
and  the  arid  regions,  with  a  view  to  furnishing  data  to  aid  the  depart- 
ment in  determining  the  needs  of  these  industries  in  the  regions  men- 
tioned. 

In  this  paper  it  is  proi)osed  to  deal  first  with  the  agricultural  methods 
prevailing,  including  cereal  crops,  their  value,  amount  in  aggregate, 
and  average  yield  per  acre,  the  general  management  of  the  land  for 
agricultural  purposes,  and  the  methods  of  fertilization. 

CEREAL   PRODUCTIONS    IN   CALIFORNIA. 

The  chief  cereal  crops  are  wheat,  barley,  and  oats.  There  is  but  a 
small  portion  of  the  land  in  California,  south  of  the  northern  tier  of  coun- 
ties, that  will  produce  paying  crops  of  Indian  corn  without  irrigation. 
In  some  of  the  valleys  of  the  Coast  Range  of  mountains,  north  of  San 
Francisco,  we  saw  fair  crops  of  this  grain  growing  whei^  there  had  been 
no  irrigation,  and  on  some  of  the  low  lands  near  Marysville  and  in  the 
neighborhood  of  San  Jos^.  The  lands  upon  which  these  crops  are 
grown  are  mostly  of  the  character  here  called  adobcj  the  soil  being  black 
and  fertile  and  having  a  large  percentage  of  clay  mixed  with  the  humus. 

In  essential  characteristics  this  land  resembles  much  of  the  low  plain 
and  prairie  lands  of  Ohio,  Indiana,  Illinois,  \'c.,  and  like  them  it  dries 
np  in  summer,  and  its  surface  is  checkered  by  cracks  which  rentain 
from  early  summer  until  the  soil  is  opened  by  the  autumn  rains.  But 
these  tenacious  soils  are  more  difficult  of  cultivation  here  than  similar 
soils  in  the  Mississippi  Valley  in  the  same  latitude,  because  they  are 
not  subject  to  the  ameliorating  frosts  of  winter  which  there  penetrate 
to  the  depth  of  from  12  to  30  or  30  inches.  The  beneficial  effect  of  this 
hard  fi-eezing  in  rendering  stiff  clay  soils  friable  is  well  known.  In 
CaHfornia,  therefore,  the  work  of  plowing  these  adobe  soils  has  to  be 
done  in  early  spring  or  postponed  until  the  autumn  rains  set  in,  usually 
not  earlier  than  the  middle  of  November. 

The  work  of  seeding  is  then  pushed  on  as  rapidly  as  possible,  as  the 
sooner  the  wheat  is  put  in  the  ground  after  this  period  the  better.  The 
general  practice  has  been  to  sow  wheat  after  wheat,  and  for  some  years 
it  was  argued  that  this  might  be  continued  indefinitely  without  exhaust- 
ing the  land,  and  the  practice  is  still  continued  by  manj' cultivators. 
In  the  friable,  sandy  lands  of  the  San  Joaquin  Valley  it  is  a  common 
practice  to  sow^  wheat  on  wheat  stubble,  simi)ly  harrowing  it  in,  with- 
out plowing,  and  in  some  instances  without  vsowing  fresh  seed,  the 
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waste  wheat  oq  tlie  Btiibble  beiug  regarded  as  sufScient.  But  iiitelli- 
geDt  fartner:^,  wbo  carefully  observe  the  residts  of  their  cultivatiou,  are 
very  generally  of  the  opinion  that  this  practice,  which  seems  to  have 
origiuated  witb  capitalists  wbo  have  embarked  in  wheat  growing  as  » 
speculation,  as  Soutlieni  planters  have  in  the  production  of  cotton,  i$ 
seriously  detrimeiital  to  their  lands — first,  because  under  this  practice 
the  land  soon  becomes  full  of  noxious  needs,  aud  second,  because  it 
has  been  found  to  be  slowly  but  steadily  deteriorating  in  fertility. 

Hence  tbe  best  cultivators  recommend  what  they  call  in  California 
summer  fallowing,  tbouch  it  is  wholly  unlike  the  cultivation  no  des- 
ignated in  tbe  Eastern  titates  and  in  Europe.  Tbe  land  is  broken  op 
in  spring,  say  in  March  or  April,  nhen  the  soil  >s  in  proper  order,  and 
then  left  without  further  cultivation  until  the  latter  part  of  August, 
when  what  is  here  called  dry  seeding  begins,  tbe  wheat  being  sown  broad- 
cast and  harrowed  in.  All  this  work  is  done  in  a  sort  of  wholesale  and 
hurrying  manner,  as  if  the  main  purpose  was  to  see  how  much  could  be 
done  in  a  day  with  the  least  number  of  men.  The  breaking  up  is  done 
wirb  tbe  gang  plows  drawn  by  four  to  six  horses,  and  the  rotating  seed- 
sower  is  put  on  a  wagon  aud  so  attached  as  to  be  operated  by  motion  of 
tiie  wheels.  Tbe  harrow,  which  is  more  than  double  the  width  of  those 
used  in  other  parts  of  the  country,  is  drawn  by  fonr  and  sometimes  bj 
six  horses.  In  this  way  from  15  to  2'>  acres  a  day  are  sown.  This  is 
the  cultivation  found  in  tbe  great  valley  of  the  Sacramento  and  San 
Joaquin,  extending  a  distance  of  uo  less  than  '.mo  miles  from  north  to 
south,  and  containing  about  14,00U  square  miles — a  vast  level  ])lain, 
mostly  dotted  over  with  native  oaks,  which,  with  their  low  and  expand- 
ing branches  and  evergreen  foliage,  make  this  region  one  of  enchanting 
beauty,  and  it  is  of  extraordiary  fertility  for  tbe  production  of  this  great 
world-recognized  standard  cereal.  Nowhere  in  tbe  world,  jirobably,  is 
-  wheat  produced  with  so  little  labor  or  of  such  uniform  excellence. 

A  remarkable  peculiarity  of  the  grand  trees  seen  in  almost  all  the  fer- 
tile valleys  of  California  is,  that  tliey  seem  to  interfere  very  little  witb 
tbe  growth  of  crops  under  their  wide-spreading  brandies,  which  we  sup- 
pose must  be  attribntLKl  to  the  lact  that  the  roots  run  perpendicularly 
down  into  tbe  soil  in  seamh  of  moisture,  instead  of  spreading  out  neHr 
tbe  surface,  and  thus  destroying  tbe  vegetation  within  their  reach.  A 
large  proportion  of  these  countless  thousanils  of  acres  are  uiiinclosetl. 
ami  we  see,  as  we  ride  over  the  wide  expanse,  but  few  buildings  aud 
very  little  stock — a  few  pigs  to  pick  up  tbe  wheat  which  is  dropped 
from  tbe  over-ripe  heads  as  the  grain  is  harvested,  aud  only  tbe  horses 
required  to  get  in  tbe  seed  and  to  reai>  the  crops.  We  saw  no  reapers 
and  binilers,  no  wheat  drills  or  horsepower  threshers.  The  crop  is  cnt 
witb  a  header,  which  is  propelled  by  four  to  six  horses  placed  behind  it. 
Tliv  yiiiiii  i--^  iiil  liiy;!!,  leaving  2  to  ;i  feet  of  ihe  straw  in  the  stubble. 
The  Instill  r  rills  iiliout  18  feet  in  width, is miin»ged  by  two  men, and  re- 
quins  iliri.'c  «  iiLi'ms  with  four  horses  each  to  haul  tbe  grain  from  the 
Iteaih'i'  I"  till'  --i^K'k,  with,  of  course,  one  band  to  each  wagou  and  two 
nt  the  Htiick.  Miy.  in  all  seven  men  and  twelve  horses,  harvesting  per- 
^ajis  ■!"  acres  jier  day.  Thee.\penses  would  be, say,  seven  men,  at  ♦J.W 
eacb  I'cr  day.  *17..')(),  which  with  teams,  wagons,  and  header  will  make 
lAtotal  espfiisi-  <\\'if'2ii  to  *30|»erday.  besides  boanl.  There  is  noques- 
uIkmii  ijie  <.','i|)iicity  of  these  lands  to  yield  large  crops  of  wheat, 
e  there  is  priii><:r  cultivation  ;  but,  as  alretuly  oUserved,  tbe  methods 
llli^ll^^e  jieculiar,  and  wben  the  work  is  carefully  done  it  is  far 
'"  "est,  or  what  in  older  countries  would  be  called  good. 

<f  this  negligent  management,  there  are,  in  average 
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jears,  many  lar^e  tracts  yielding:  enormous  crops,  saj'  from  30  to  40 
bushels  per  acre.  But  tlie  averao:e  yield  is  below  the  usual  estimate  of 
the  inhabitants,  who  fjenerally  insist  that  the  Sacramento  Valley  will 
average  25  to  30  bushels  per  acre,  while  the  most  reliable,  practical 
farmers  informed  us  that  even  in  the  upper  part  of  this  valley,  where 
deficiency  of  moisture  to  make  the  "crops  is  rare,  and  where  the  quality 
of  the  land  is  of  the  hifjhest  excellence,  20  bushels  is  a  fair  average,  one 
year  with  another,  Avith  what  they  call  good  cultivation. 

By  the  department  report  for  1879  it  appears  that  the  total  acreage 
under  wheat  in  the  State  of  California  was  2,500,000  acres,  and  total 
yield  35,000,000  bushels,  or  an  average  of  only  14  bushels  per  acre.  In 
1877  the  yield  was  still  lower.  From  2,315,789  acres  in  wheat  there 
were  but  22,000,000  bushels  reported  as  the  product,  while  the  yield  of 
1876  is  put  down  at  30,000,000  bushels  from  a  total  acreage  of  2,307,692. 
These  yields,  as  compared  with  those  of  other  portions  of  the  Union, 
are  not  large,  and  certainly  far  below  what  California  is  capable  df  pro- 
ducing on  the  same  acreage  under  a  better  system  of  husbandry. 

Of  the  grain  crops  of  California,  the  next  in  importance  m  barley ;  the 
acreage  in  1879  being  630,500,  and  total  product  14,501,500  bushels.  For 
the  same  year  the  oafs  crop  amounted  to  5,072,000  from  a  total  acreage 
of  153,700,  or  an  average  of  33  bushels  per  acre. 

The  same  year  100,500  acres  in  corn  produced  2,814,000  bushels,  or  an 
average  of  28  bushels  per  acre. 

The  total  value  of  these  several  crops  for  the  year  1879  was : 

Total. 

Wheat,  per  bushel,  81.23 $43,050,000 

Barley,  per  biishf  1,  56  cents 8, 1'iO,  840 

Oats,  per  bushel,  67  ceul 8 3,398,307 

Corn,  per  bushel,  79  cents 2,223,06u 

Total  value  of  cereals     $56,74*2,207 

This  comparison  of  tiie  ci-real  crops  of  the  State  accounts  for  the  prom- 
inence of  the  wheat  products  in  the  agriculture  of  California,  though 
the  exceptionally  fine  ■  ppearance  and  high  quality  of  the  grain  have 
much  to  do  in  establishing  the  reputation  of  this  great  coast  State  as  a 
wlieat-growing  country. 

Comparing  these  products  with  some  of  the  States  in  the  valley  of  the 
Mississippi,  we  have  striking  illustrations  of  the  vast  ditt'erence  in  the 
productive  capacity  of  our  soil  and  climate  in  different  i)arts  of  the 
country  in  nearly  the  same  latitudes. 

Thus,  Illinois  reports  for  1879  a  product  of — 


BuHlif>lH.  Acrf8.  Value. 

I 


Wheat 41,896,830  2, 400,  900  $48,  039,  608 

Corn I  212.221,000  4,088.500  96,788,310 

<k»tH 47,670,400  1,489.700  12,071,008 

Bdrlfv 575,000             25,000,  339,250 


ANIMAL   INDUSTRY. 

Before  proceeding  further  to  detail  the  methods  prevailing  in  the  cul- 
tivation of  cereal  crops,  it  wjll  be  convenient  to  state  briefly  our  obser- 
vations upon  the  animal  industry  of  this  region — its  condition,  manage- 
ment, value,  etc., as  required  by  our  instructions — because, in  our  view  of 
the  matter,  the  condition  of  this  industry  has  a  ver}^  material  bearing 
upon  the  profit  of  the  business  of  growing  crops. 
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wilrt  oats,  cut  a  little  green,  while  the  grain  is  in  the  dough.  Bat  aa 
upon  the  farms  (or  ranches,  as  the  people  here,  in  defiance  of  the  umgei 
of  eivilizatumj  persist  in  calling  their  farms),  horses  are  seldom  kept  in 
stables.  There  is,  therefore,  from  this  branch  of  stock  breeding  but  very 
little  manure  made  to  aid  in  maintaining  the  fertility  of  the  soil. 

We  add  in  reference  to  this  department  of  animal  industry-  ofCalifor 
nia,  that  we  are  convinced  that  in  average  excellence  for  general  use,  the 
saddle  and  road,  and  the  farm,  the  horses  about  the  cities  and  in  the 
central  part  of  this  State  are  not  surpassed  by  those  of  any  country  with 
which  we  are  acquainted. 

In  Great  Britian  the  coach  horse  and  the  hunter,  that  were  found  in 
such  excellence  forty  years  ago,  are  now  sadly  depreciated  in  size  and 
character.  Breeding  in  that  country  is  now  chiefly  confined  to  two 
•classes  of  horses,  to-wit,  the  racehorse,  for  short  distances  and  light 
weights,  and  the  heavy  draft  horse.  It  is  the  same  in  many  parts  of 
our  own  country,  with  the  addition  of  a  strain  of  trotting  horses,  bred 
almost  exclusively  with  the  view  to  mere  speed,  iu  an  unnatural  and 
unprofitable  pace,  for  the  race-course.  We  were,  therefore,  glad  to  see 
on  the  Pacific  coast  such  a  grand  class  of  useful  and  stylish  general- 
purpose  horses,  when  horses  of  this  sort  are  so  generally  deteriorating 
•elsewhere. 

CATTLE. 

"  No  cattle,  no  corn,"  is  an  old  English  maxim,  and  when  the  inquiry 
was  made  as  to  how  much  corn  a  farm  would  produce,  it  was  common 
to  answer  "that  depends  upon  how  many  cattle  you  keep."  Cattle  and 
sheep,  it  was  assumed,  must  be  kept  on  the  farm  to  make  manure,  and, 
according  to  the  English  notion,  this  stock,  to  be  of  any  benefit  to  the 
land,  must  be  well  kept,  for  it  was  said  "  if  the  cattle  are  fed  straw,  the 
manure  will  be  straw,  the  crop  will  be  straw,  the  farmer  will  be  straw, 
^nd  all  will  be  straw  together." 

The  department  re|)ort  ])uts  the  number  of  milch  cows  iu  Calitbrnia 
in  January,  1880,  at  473,400 ;  average  price  at  $28.65,  which  is  about  $2 
per  head  higher  than  Ohio,  Illinois,  and  Michigan,  and  $6  higher  than 
Kentucky:  while  the  cows  in  Oregon  are  valued  in  the  same  rej^ort  at 
less  than  $18  per  head. 

But  "other  cattle"  in  California  are  valued  at  only  $18.47  ])er  head, 
while  in  Ohio  thev  are  $22.37,  Illinois  $21.09,  Keiituckv  $19.0o,  and 
Oregon  $11.39. 

By  the  report  of  the  California  Board  of  Equalization  for  1880,  com- 
piled from  reports  of  county  assessors,  the  average  value  of  cattle  is  pat 
at  $10.39  per  head. 

Six  hundred  and  thirty-eight  thoroughbred  cows  are  valued  at  an 
average  of  $56.82  per  head,  and  111,846  **  American  cows"  are  put  down 
at  $19.59  per  head,  and  72,938  "graded  cows"  at  $18.94  per  head; 
96,055  calves  are  valued  at  $4.91  each,  and  4,419 oxen  at  $30.95;  12,966 
beef  cattle  at  $18.45. 

These  conflicting  valuations  do  not  furnish  reliable  data  for  deter- 
mining the  value  or  condition  of  this  class  of  stock  in  California. 

From  our  own  observations  we  should  conclude  that  the  report*?  of 
the  local  assessors  as  to.  the  number  of  thoroughbred  cattle  in  the  State 
was  very  far  below  the  actual  total  of  even  the  counties  therein  reported, 
if  the  report  includes  full-blooded  cattle  of  all  the  ditterent  bree<ls,  as 
Shorthorns,  Jerseys,  Herefords,  Devons,  Dutch,  Ayrshire,  &c. 

The  house  of  Miller  &  Lux,  of  San  Francisco,  is  believed  to  be  the 
largest  breeding  and  meat-producing  establishment,  probably,  in  the 
United  States,  handling  stock  of  equal  excellence.     This  firm  alone 
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bas  uo  less  thaa  500  full  blooded  shorthorn  cows  aud  heifers  of  all  ages, 
besides  large  numbers  of  grade  Durhams  among  the  22,000  cows  they 
keep  for  breeding  beef  cattle;  and  aboat  250  high-grade  cows,  having 
Sill  the  characteristics  of  full-blooded  Shorthorns,  on  a  dairy  farm  of 
600  acres,  part  of  an  estate  of  about  40,000  acres  they  own  in  the  Santa 
Clara  Valley,  near  Gilroy. 

For  this  fann  of  600  acres,  and  the  use  of  the  250  cows,  the  tenant 
(Mr.  Davis,  a  very  skillful  dairyman)  pays  an  annual  rent  of  $4,500, 
besides  all  the  calves  at  the  age  of  four  inontbs. 

The  product  of  this  dairy  in  1880  was  $17,000  worth  of  cheese;  also 
made  about  60,000  barrels  of  pork. 

3Dller  &  Lux  have  in  all  about  700,000  acres  of  land,  situated  in  the 
connties  of  San  Mateo,  Santa  Clara,  Merced,  Fresno,  Tulare,  Monterey, 
and  San  Benito.  These  lands  are  nearly  all  inclosed,  and  the  cattle 
and  sheep  of  this  firm  are  only  allowed  to  run  out  ou  the  plains  in  spring 
aud  summer  until  grass  dies — say,  till  the  middle  of  August.  They  es- 
timate 5  acres  of  this  land  sufficient  to  graze  a  bullock  through  the 
year. 

This  house  gave  us  prices  as  follows:  Veal  calves  at  three  to  eight 
months  old,  $8  to  $12  per  nead.  The  cattle  they  purchase  at  three  to 
live  years  of  age,  generally  in  Nevada,  cost  about  $25  per  head.  These 
cattle  are  mostly  bred  in  Oregon.  Hides  of  bullocks  sell  for  about  $7 
each,  aud  of  cows  for  $4.  Beef  in  dressed  carcass  sells  from  $4.50  to 
|r»  per  hundred.  Mutton,  dressed  carcass,  $3.50  per  100  pounds.  Bul- 
locks weigh  about  600  pounds  net,  sheep  (wethers),  say,  50  pounds,  and 
ewes  45  pounds ;  calves  about  200  pounds  net.  Dairy  calves  are  killed 
yonng,  say  at  four  to  six  weeks,  and  sell  for  8J  cents,  average  weight 
To  pounds,  and  are  mostly  from  counties  of  Maria  and  Solano,  chiefly 
common  stock,  as  dairymen  in  these  counties  do  not  use  blooded  bulls. 
August  and  September  are  the  months  when  beef  cattle  are  in  the  best 
condition;  after  this  they  begin  to  decline,  and  the  great  majority  of 
California  cattle  become  quite  thin  before  the  grass  gets  nutritious  in 
spring. 

On  the  Miller  &  Lux  estate,  in  Santa  Clara  County,  we  were  shown 
160  Durham  steers  about  three  and  a  half  years  old,  that  were  esti- 
mated to  weigh  1,700  |K>unds,  live  weight,  and  they  were  of  a  character 
that  would  rank  nearly  first  class  in  Eastern  markets.  These  bullocks 
were  on  what  was  here  called  fair  grass  (October  13),  but  all  dried  up, 
and  as  they  thought  of  little  value,  except  a  part  that  was  in  alfalfa, 
and  this,  they  said,  while  much  esteemed  by  some  for  dairy  cows,  was 
not  very  profitable  grazing  for  beef  cattle.  These  bullocks  were  being 
fed  com  in  the  shock  (small  Yankee  corn),  with  a  daily  allowance  of 
pumpkins. 

We  were  also  shown  a  lot  of  Oregon  bullocks,  purchased  in  Nevada, 
about  150,  three  to  four  years  of  age.  These  were  cattle  of  fair  quality, 
bat  not  in  good  flesh ;  weighing,  perhaps,  1,350  pounds,  average,  and 
most  of  them  showing  indications  of  Shorthorn  blood,  as  these  gentle- 
men said  was  common  with  the  Oregon  steers.  They  cost  $27  per  head, 
and  would  have  brought  in  Chicago  double  that  money,  and  in  the 
spring  of  the  year  a  good  deal  more. 

It  seemed  strange  to  us  to  see  cattle  of  this  size  and  quality  in  such 
lean  condition  at  this  time  of  year,  and  appeared  to  indicate  that  they 
batl  been  on  very  indifferent  grass. 

THE  DAIRY. 

Our  observatious  in  regard  to  the  dairy  interests  of  California  may 
be  appropriately  given  here. 

2001 fi 


66  ARID   REGION   OF   THE    PACIFIC    SLOPE. 

The  cheese  dairy  on  the  estate  of  Miller  &  Lux,  in  Santa  Clara  County, 
•has  already  been  referred  to,  as  showing  that  this  industry  is  one  of 
the  most  profitable  connected  with  the  agriculture  of  Gahfornia.  But 
this  establishment  is  well  managed,  the  cows  being  grazed  largely  ou 
alfalfa  and  fed  wheat  bran  and  shorts,  oil  cake,  middlings;  corn  and 
pumpkins  being  fed  to  pigs.  Cost  of  bran  and  shorts  averages  $14  per 
ton. 

There  are  about  3,000  cows  in  dairj^  in  this  part  of  the  Santa  Clara 
Valley,  that  is,  near  the  town  of  Gilroy,  making  annually,  as  we  were 
told,  about  1,000,000  pounds  of  cheese,  which,  according  to  our  obsersa 
tion,  is  mostly  of  good  quality. 

The  valleys  of  the  Coast  Kange  of  mountains  are  believed  to  be  well 
adapted  to  this  industry ;  the  pastures  being  better  and  lasting  longer 
than  in  the  great  valleys  of  the  Sacramento  and  San  Joaquin. 

Many  of  the  dairymen  here,  perhaps  most  of  them,  do  not  feed  their 
cows,  and  these  count  May  and  June  to  be  their  best  months,  during 
which  time  the  cows  make  very  large  returns  on  the  native  grasses. 
The  counties  producing  the  largest  amount  of  cheese  are  all  in  tLe 
Coast  Eange  region,  to-wit,  San  Luis  Obispo,  78C,o52;  Sonoma,  500,000: 
San  Benito,  350,000;  Santa  Clara,  88,795;  Marin,  08,318;  Los  Angeles, 
55,000 ;  Monterey,  55,000 ;  and  the  largest  amounts  of  butter  are  pro 
duced  in  the  same  region,  to-wit,  Marin  County  is  reported  as  produc 
ing  no  less  than  3,408,680  pounds  annually ;  Sonoma,  3,000,000 ;  San 
Luis  Obispo,  1,135,126. 

There  are  also  good  grazing  lands  in  some  parts  of  the  Sacramento 
and  San  Joaquin  Valleys,  where  the  dairy  industry  is  pursued  to  some 
extent.  Thus  we  tind  Tulare  County  produced  443,850  x^ouuds  of  but- 
ter, Sacramento  385,000,  and  Yolo  200,000  pounds. 

The  cows  used  in  these  dairies  are  mostly  such  as  are  seen  in  many 
of  the  Eastern  States,  or  w^hat  is  called  common  or  unimproved  stock. 
In  the  Santa  Clara  Valley  there  is  quite  an  infusion  of  Shorthorn  blood, 
as  in  some  of  the  counties  in  the  Sacramento  Valley  and  in  other  parts 
of  the  State.  The  reasons  given  for  this  preference  for  this  blood,  are 
that  the  half-bred  Shorthorns  are  generallj-  good  milkers,  and  always 
l)roduce  good  calves  to  rear,  either  for  beef  or  milk,  and  the  cows  them- 
selves, when  no  longer  wanted  in  the  dairy,  alwayj^make  more  valuable 
carcasses  of  beef  than  milking  cows  of  any  other  breed.  In  many 
dairies,  however,  we  observed  some  cows  of  Jersey  blood,  especially 
those  in  the  neighborhood  of  the  towns  and  cities. 

In  the  Santa  Cruz  and  Pescadero  region  there  are  perhaps  nearly 
5,(M)0  dairy  cows.  Some  of  these  are  grade  Ayrshires  and  some  grade 
Jerseys,  with  a  few  Devonshires.  Ou  one  single  estate,  that  of  Mr, 
Laird,  we  learned  there  were  about  200  full-blood  Shorthorns. 

There  seems  quite  a  spirit  of  improvement  among  the  cattle-breedei'S 
of  this  part  of  the  State,  especially  those  engaged  in  the  dairy  business, 
who  are  resorting  very  largely  to  pure  blood,  mostlj'  to  the  Jersey  and 
Shorthorn;  the  latter,  as  we  learned,  being  most  in  demand,  because 
they  are  believed  to  be  superior  for  beef  and  cheese,  and  they  regard 
cheese  as  much  more  profitable  than  butter.  The  Ayrshires  are  esteemed 
as  excellent  milkers  and  good  for  both  butter  and  cheese. 

It  is  the  common  practice  at  these  dairies  to  save  fifteen  to  tweuty 
per  cent,  of  the  heifer  calves  to  supply  the  places  of  the  aged  cows  that 
are  annually  drafted  for  slaughter. 

We  have  akeady  observed  that  the  report  of  the  State  boaixl  of 
equalization  of  California,  giving  the  number  of  thoroughbred  cows  in 
the  State  as  only  628,  must  be  grossly  erroneous,  and  have  shown  that 
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the  single  firm  of  Meesrs.  Miller  &  Lux  must  have  more  than  half  that 
number  of  thoroughbred  Shorthorn  cows  in  milk,  and  that  Mr.  Laird, 
ill  Santa  Cruz  County,  has  nearly  200  of  the  same  breed. 

Mr.  Robert  Ashburne,  an  Englishman,  who  occupies  700  acres  of  laud 
near  Baden,  in  San  Mateo  County,  has  nearly  100  head  of  pure  Short- 
horns, a  considerable  portion  of  them  being  imported  by  himself.  Half 
of  this  herd  must  be  breeding  cows;  and  we  suppose  Colonel  Younger, 
of  San  Jos^,  whose  herd  numbers  about  60  head,  has  30  or  40  cows. 
This  would  give  a  larger  number  in  the  herds  of  these  four  pro[)rietors 
of  this  single  (Shorthorn)  breed  than  the  report  gives  of  all  the  pure 
breeds  in  the  whole  State. 

As  to  Shorthorn  bulls,  thej'  are  to  be  found  in  all  the  cattle-breeding 
districts  in  California  and  Oregon.  Messrs  Miller  &  Lux,  we  believe, 
have  250  to  400  in  service.  Many  of  the  dairies  use  these  bulls,  and 
sell  the  bull  calves  to  the  ranchmen  who  are  breeding  cattle  for  beef. 

We  have  not  been  able  to  find  any  reliable  statistics  as  to  the  propor- 
tion of  the  cattle  of  California  that  are  improved  or  '^ graded"  stock. 
It  appears  to  have  been  the  purpose  of  the  State  authorities  to  obtain 
this  infonnation  from  local  assessors  for  the  use  of  the  State  board  of 
equalization  in  1880.  But,  as  already  stated,  these  returns  seem  to  be 
exceedingly  defective,  so  defective,  in  fact,  as  to  be  of  little  value. 

The  total  number  of  cattle  of  all  sorts,  according  to  these  returns,  we 
make  only  622,874,  and  this  includes  96,055  calves,  while  the  United 
States  Agricultural  Department  report  for  the  same  period  puts  the 
number  at  1,472,100. 

Many  of  the  local  assessors  omit  to  give  the  number  of  cattle  in  their 
counties,  and  a  note  to  the  report  of  these  statistics  made  by  the  State 
board  states  that  only  the  assessors  of  Butte,  Shasta,  and  Monterey 
^^seem  to  know  what  graded  means,  being  a  term  used  by  stock-raisers  to 
indicate  the  produce  of  a  thoroughbred  sire  and  dam  of  unimproved 
blood.'' 

We  do  not  indorse  this  definition.  When  stock-men  speak  of  grade 
cattle,  grade  sheep,  &c.,  they  mean  stock  that  has  been  improved  by  an 
infusion  of  the  blood  of  some  established  breeds.  The  sire  may  be  purely 
bred  or  half  bred,  or  the  dam  may  be  a  full  blood  and  the  sire  a  scrub, 
or  both  sire  and  dam  may  be  half  bred,  or  grades.  In  either  case,  or 
whatever  the  proportion  of  pure  blood,  where  the  progeny  shows  in  any 
degree  the  characteristics  of  the  superior  blood,  it  is  called  agrade,  and 
where  there  is  a  predominance  of  the  pure  blood,  as  sevens-five  per 
cent.,  which  would  be  the  result  of  two  crosses,  the  animal  is  called  a 
high  grade.  Some  years  ago  there  was  a  distinctiou.made  by  breeders 
in  some  parts  of  the  country  between  animals  called  "full  bloods"  and 
those  denominated  thoroughbreds.  Four  crpsses  of  pure  blood  were 
held  to  constitute  full  bloods,  while  "thoroughbred,''  as  applied  to  cat- 
tle, implied  a  descent  in  all  the  crosses  from  imported  animals  of  the 
pure  breed. 

In  Great  Britain,  the  term  "thoroughbred"  is  applied  only  to  the 
race-horse.  There  all  Shorthorn  cows  are  admitted  to  register  in  the 
herd  books  that  have  four  crosses  of  recorded  bulls ;  and  bulls  are  re- 
quired to  have  five  such  crosses  to  entitle  them  to  rank  as  well-bred 
Shorthorns. 

The  reports  of  the  local  assessors  show  the  proportion  of  unimproved, 
or  "American "  cows,  as  they  are  here  designated,  to  the  "gradetl" 
cows  to  be  one  hundred  and  eleven  to  seventy-two,  and  we  believe  from 
the  observations  we  were  able  to  make  that  the  spirit  of  improvement 
among  the  breeders  of  cattle  in  California  is  quite  general. 
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But  the  system  of  feeding  and  management  of  tliis  most  iinportani 
class  of  farm  stock,  so  far  as  respects  its  influence  upon  the  productive 
ness  of  the  soil,  is  about  as  bad  as  it  can  be,  if  we  except  a  portion  o: 
the  dairies,  and  a  few  herds  of  blooded  cattle.  The  stock,  as  a  rule,  it 
without  shelter  throughout  the  year,  which,  on  account  of  the  wonder 
ful  mildness  of  the  climate,  is  not  injurious  to  the  cattle.  But  with  tht 
large  majority  there  is  no  feeding,  summer  or  winter,  or  pasturing  on 
cultivated  grasses.  Such  grazing  as  the  native  forage  plants  yield  i^ 
really  of  what  may  be  denominated  high  excellence,  but  only  during  a 
small  portion  of  the  year,  as  we  were  told  by  the  most  reliable  and  prac- 
tical graziers,  not  exceeding  in  average  years  four  months.  The  native 
grasses  and  plants  begin  to  grow,  say  in  the  latter  part  of  Koveniber 
or  beginning  of  December,  but  contain,  as  we  learn,  little  nutritive  value 
before  April,  and  by  the  latter  part  of  July  they  are  mostly  dried  np 
and  withered.  Upon  this  dried  forage,  with  the  fat-producing  seeds  of 
some  of  the  plants  (as  the  bur-clover),  the  cattle  subsist  until,  say  Janu- 
ary, and  from  that  time  to  April  upon  the  new  grass  that  has  started  up 
from  the  seed  since  the  rains.  The  consequence  is  that  a  large  majority 
of  the  stock  is  found  to  be  very  low  in  flesh  before  the  good  grazing 
period  arrives. 

It  is  stated  in  the  valuable  work  of  Mr.  John  S.  Hittell,  entitled  "Ee- 
sources  of  California,''  that — 

Nineteen  out  of  twenty  of  the  cattle  of  California  never  get  any  food  save  such  aa 
grows  indigenously  with  the  open  country,  and  they  always  suffer  for  it.  From  March 
to  July  the  pasture  is  abundant  and  excellent,  and  the  cattle  are  fat  from  July  to 
October  in  ordinary  years  The  grasses  and  clovers,  though  dry  and  brown,  are'^nu- 
tritious,  and  the  cattle  still  remain  in  good  condition ;  but  from  October  to  January 
they  grow  lean  rapidly,  and  almost  every  year  a  considerable  number  die  by  starva- 
lion.  In  1856  70,000  head  died  in  Los  Angeles  County  alone  by  starvation,  one-third 
the  entire  number  in  the  county,  which  nas  now  (1879)  but  27,000  in  all.  In  l^i 
and  1864  the  loss  by  starvation  was  estimated  at  200,000  to  300,000. 

In  the  spring  of  1863  Santa  Barbara  County  had  97,000  head,  and  only  12,000  head  in 
the  spring  of  1865. 

EFFECT  OF  THIS  SYSTEM  UPON  THE  STOCK,  AND  BEEF  AND  DAIRY 

PRODUCTS. 

As  stated  by  Mr.  Hittell,  during  this  period,  from  March  to  July,  the 
cattle  are  fat,  or,  more  a<,*curately,  they  become  fat  by  the  latter  part  of 
this  period,  and  the  rapidit}^  with  which  fat  is  accumulated,  say  during 
the  months  of  May  and  June,  is  extraordinaiy ;  but  it  is  observable 
that  the  muscular  system,  so  severely  impjiired  during  the  long  period 
of  poor  keep,  is  not  restored,  and  therefore  the  cattle  which  are  fat  are 
not  fleshy y  and  do  dot  weigh  as  cattle  of  the  same  age  and  quality  that 
are  well  kept  through  the  year. 

The  fact  here  stated  is  clearly  demonstrated  by  the  appearance  of 
the  beef  in  every  butcher  shop,  which,  as  a  rule,  in  summer  and  early 
autumn,  shows  an  unusual  quantity  of  fat  inside  and  outride  the  quar- 
ters. But  in  depth  and  thickness  the  lean  flesh  is  surprisingly  deficient, 
as  it  is  also  in  what  is  called  the  marbled  characteristic,  that  is,  the  mix- 
ture of  fat  with  the  lean,  so  essential  to  excellence  in  beef. 

The  quality  of  the  beef  produced  under  this  system  is  moderately  good. 
It  is  as  tender  as  the  flesh  of  the  same  grade  of  cattle  in  the  Mississippi 
Valley,  but  it  is  not  of  high  excellence  in  flavor,  as  might  be  expected 
from  the  character  of  the  herbage  upon  which  the  cattle  feed,  which  at 
the  period  of  its  highest  excellence  is,  as  wild  grasses  are  generally 
found,  without  the  agreeable  perfume  oi  the  cultivated  varieties. 

It  is  well  settled  that  grazing  is  essential  to  the  productio»^  the 
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lighest  quality  in  juiciness  and  flavor,  as  well  in  mutton  as  in  beef; 
herefore  in  Great  Britain,  the  cattle  that  are  intended  to  furnish  Christ- 
aas  beef  for  wealthy  epicures,  are  "made,"  on  grass  alone,  or  in  excep- 
ionally  severe  weather  in  winter  the  cattle  are  allowed  a  little  hay  of 
he  best  quality.  But  they  are  never  fed  oil-cake  or  turnips,  because 
if  the  supposed  injurious  effect  upon  the  flavor  of  the  flesh. 

The  same  observations  will  apply  to  the  products  of  the  dairy,  es- 
pecially to  the  butter.  California  butter  is  sweet  and  well  made.  In 
10  part  of  the  country  can  less  bad  or  rancid  butter  be  found,  or  butt<^r 
nore  generally  well  worked  and  properly  salted.  But  with  all  this,  it 
acks  flavor — ^the  high  flavor  of  the  Chester  County  ^Pennsylvania) 
mtter,  or  butter  of  other  districts  whose  pastures  abouna  in  blue  grassi, 
rhite  and  red  clovers,  sweet-scented  vernal  gra^s,  &c. 

But  we  have  observed  a  marked  difference  in  the  quality  of  these  pro- 
lucts  when  beef  cattle  have  been  fed  corn,  pumpkins,  and  the  wild  oats 
lay  cut  in  proi)er  time,  and  when  the  sivme,  with  carrots,  beets,  bran, 
aborts,  &c.,  have  been  fed  to  cows  and  especially  where  they  have  had 
I  run  on  what  is  here  called  Australian  rye  grass,*  but  which  is  really, 
we  suppose,  the  same  as  the  rye  grass  so  generally  cultivated  in  Great 
Britain  and  some  of  our  Eastern  States. 

The  alfalfa,  too,  so  universally  esteemed  here,  is  beneficial  in  increas- 
ing the  quantity  of  these  products,  though  there  is  a  difference  of  opin- 
ion in  regard  to  its  influence  upon  the  quality,  some  insisting  that  it 
imparts  an  objectionable  flavor  to  the  milk  and  butter,  while  others 
insist  that  this  is  not  the  case.  It  certainly  improves  the  color  of  the 
cream  and  butter. 

INFLUENCE  OP  THIS  SYSTEM  UPON  THE  SOIL. 

Prom  what  has  been  already  said,  it  is  obvious  that  the  system  of 
feeding  and  grazing  cattle  ii)  California  is  most  seriously  detrimental  in 
its  influence  upon  the  productiveness  of  the  soil. 

In  the  first  place,  the  cattle,  during  a  large  portion  of  the  year,  sub- 
sist upon  dry  herbage,  containing  the  most  meager  percentage  of  nu- 
tritious or  fertilizing  matter,  so  that  if  all  the  excrement  were  saved 
and  applied  in  the  most  judicious  manner,  where  it  was  most  needed, 
it  would  be  of  very  little  value.  But  when  we  reflect  that  nearly  all  the 
cattle  in  California  are  out  of  doors  day  and  night  throughout  the  year, 
and  a  large  proportion  on  ranges  that  are  never  expected  to  be  culti- 
vated, we  see  at  once  that  the  arable  lands  of  the  State,  excepting  those 
in  a  very  few  locations,  derive  but  little  benefit  from  the  manure  made 
by  the  large  number  of  cattle  (estimated  at  nearly  a  million  and  a  half) 
now  graz^  in  California. 

SHEEP. 

Wool- growing  is  one  of  the  leading  industries  of  the  State.  The  de- 
partment report  of  1879  gives  the  number  of  sheep  in  January,  1880,  as 
no  less  than  7,646,800.  The  average  price  is  reported  at  $1.62,  and  total 
valae  at  $12,387,611.  This  is  largely  in  excess  of  the  number  found  in 
any  other  State. 

Texas,  which  ranks  next,  has  5,148,400;  Ohio,  4,080,400;  ]^evada,  Col- 
orado, and  Territories,  4,019,600.  New  York  comes  next  with  2,205,800 ; 
Missouri,  1,523,200 ;  Wisconsin,  1,316,100.  The  number  in  Oregon  is 
1,265,100,  and  the  price  per  head  only  $1.46.  while  in  Nevada,  Colorado, 

*  More  properly  the  Italian  rye  ^rass  with  lunger  spikelet8  than  the  English  variety, 
^hich  does  not  rewiHt  drought  so  well.— E.  W.  H. 
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and  the  Territories  the  price  per  head  Is  $1.92.    In  Texas,  $1.89;  Wis 
consin,  $2.39;  Missouri,  $1.82;  Ohio,  $2.83. 

The  yield  of  wool,  where  sheep  are  fiiiriy  managed,  from  flocks  of 
good  grade,  is  claimed  to  be  six  to  seven  pounds  per  head. 

Mr.  Parks,  of  Marysville  (speaker  of  the  house  of  representatives), 
who  owns  about  10,000  head  of  sheep,  informed  us  that  the  average 
yield  was  about  2J  to  4  pounds  per  head  at  the  spring,  shearing  (in 
April  or  May),  and  2J  to  3  pounds  at  the  September  shearing. 

Colonel  HoUister,  of  Santa  Barbara,  who  has  60,000  head  of  sheep, 
says  he  keeps  them  on  100,000  acres  of  land,  shears  but  once  a  year,  in 
April  or  May,  and  gets,  say,  8  pounds  per  head  in  the  dirt.  Colonel 
HoUister  drove  sheep  from  Illinois  in  1862;  started  with  6,000;  came  by 
southern  route,  and  arrived  out  in  fifteen  months  with  3,000  head;  and 
this  was  the  pioneer  flock  of  well-bred  merino  sheei^.  Previous  to  this 
the  sheep  of  California  were  only  the  coarse,  native  sort,  that  would  not 
sheer  over  2  pounds  of  wool,  and  make  not  more  than  40  pounds  of 
mutton.  These  sheep  have  only  the  native  grass,  &c.  Colonel  flollis 
ter  has  no  experience  with  cultivated  grasses. 

According  to  the  testimony  of  these  gentlemen  and  many  other  flock 
masters,  the  lambs  are  droi)ped  from  February  to  May.  and  a  large 
percentage  is  lost  on  account  of  storms.  &c.  There  is  no  shelter. 
Breeders  insist  that  it  would  be  impracticable  to  provide  sheds. 

Mr.  Parks  thinks  the  average  proportion  of  lambs  reared  is  about 60i) 
to  1,000  ewes.  A  large  portion  of  the  sheep  here  are  grazed  upon  the 
swamp  or  "  tule  "  lands  in  summer,  and  upon  the  hills  in  winter.  A  wool 
grower  keeping  5,000  head  of  sheep  told  us  he  was  paying  a  land  com 
pany  in  Los  Angeles  County  three  cents  per  head  per  month  througb 
out  the  year  for  pasture.  The  range,  he  says,  was  better  a  few  years 
ago  than  now ;  well  stocked  at  that  time  with  bur-clover  and  alfalfa, 
which  are  now  giving  place  to  fox  grass  and  other  inferior  sort<s. 

Everywhere  we  observed  that  the  large  flocks  were  Spanish  merinos, 
of  which  breed  there  are  mauy  breeding  flocks  of  the  highest  excellence 
and  of  unquestionable  purity  of  blood,  equal,  we  think,  to  any  found  in 
the  older  States.  We  also  saw  some  excellent  sheep  of  the  French  merino 
sort,  of  very  large  size,  with  enormous  fleeces  ol  wool  of  the  best  quality. 
But  the  blood  usually  resorted  to  for  the  improvement  of  native  flocks 
has  been  the  Spanish  merino,  as  bred  in  the  wool-growing  States  east  of 
the  Mississippi,  and  we  suppose  there  can  be  little  doubt  but  this  breed 
is  better  adapted  to  the  system  of  sheep  husbandry  generally  practiced 
in  California  than  any  other. 

Southdown  sheep  are  bred  to  some  extent,  and  are  favorably  regarded. 
The  long- wools  have  been  tried,  and  Cotswold  crossed  on  the  merino  are 
well  spoken  of.  We  notice  by  the  report  of  the  State  board  of  equaliza- 
tion for  1880  that  only  6,375  sheep  are  reported  under  the  head  of  "im 
ported  or  fine,"  by  which  we  suppose  is  meant  full-blooded  of  any  breed, 
and  these  are  assessed  at  a  valuation  of  $003  per  head,  and  only  twelve 
of  the  fifty-two  counties  of  the  State  have  the  credit  of  owning  these  well- 
bred  sheep. 

Wool  is  generally  not  in  good  condition,  and  while  the  price  of  wool 
as  scoured  here  for  shipment  east  is,  say,  65  cents  per  pound,  the  price 
in  the  dirt  is  16  to  24  cents  per  pound. 

The  product  of  the  southern  part  of  the  State  comes  to  market  in 
much  worse  condition  than  the  northern  wools;  and  the  fall  clips,  being 
shorter  than  the  fleec^es  sheared  in  the  spring,  sell  for  one-fifth  or  one- 
sixth  less  money. 
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The  average  prices  in  the  San  Francisco  market  of  wool  from  Oali- 
fornia  and  Oregon,  for  1879,  were  as  follows : 


Varieties. 


Jnno.         October. 


Centt. 


Cents. 


Native I     12ttol3;         12  to  15 

CalifomiA 16to25  '         16  to  26 

Oregon I       18  to  25  18  to  S6 

I 

Cincinnati  prices  at  same  period  were  as  follows:  Unwashed  combing, 
25  to  26,  and  27  to  28  cents.  Showing  that  California  and  Oregon  wools, 
making  due  allowance  for  the  larger  amount  of  dirt,  &c.,  compare  very 
favorably  as  to  quality  with  those  of  the  best  wool-growing  districts  of 
the  country,  and  this  corresponds  with  our  own  observations  on  the 
subject. 

'  We  subjoin  extracts  from  one  of  the  excellent  tables  of  statistics  pre- 
pared and  courteously  furnished  us  by  the  cashier  of  the  Grangers'  Bank 
of  California,  Mr.  Albert  Montpelier,  whose  important  services  to  the 
agricultural  interests  of  the  State,  in  the  annual  preparation  of  reliable 
statistics,  are,  we  hox)e,  duly  appreciated  by  the  farmers  of  California. 

According  to  these  tables  the  total  wool  clip  of  California  for  eleven 
years,  that  is,  for  1870  to  1880,  both  included,  was  423,701,154  pounds. 
Total  valne  $78,652,830.  The  clip  of  1880  is  stated  to  be  46,074,154 
pounds,  valued  at  $10,136,313.  The  largest  clip  was  in  1876,  to-wit, 
56,550,970  pounds.  The  next  year  was  about  four  millions  pounds  less, 
while  in  1878  the  clip  was  only  41,402,500  pounds. 

On  the  whole,  it  would  appear  that  the  wool  product  of  the  State  has 
doubled  since  1870.  The  prices  as  given  by  these  tables  for  the  past 
eleven  years  average  a  fraction  less  than  20  cents  per  pound. 

From  what  has  t^en  said  as  to  the  system  of  sheep  husbandry  in  Cali- 
fornia, we  are  forced  to  the  conclusion  that,  as  respects  its  influence  upon 
the  fertility  of  the  soil,  it  is  as  unfavorable  as  any  system  that  could  be 
devised.  But  there  is  no  question  as  to  its  returns  being  highly  remuner- 
ative. If  it  be  true  that  pasturage  can  be  had  to  keep  sheep  the  year 
through  for  3  cents  per  head  per  month,  we  may  assume  that  the  cost 
per  year,  excepting  salt,  attention,  and  shearing,  is  from  35  to  40  cents 
per  annum.  The  total,  we  suppose,  as  these  large  flocks  are  usually  kept, 
could  not  exceed  50  cents,  while  the  wool  at,  say,  20  cents  per  pound,  and 
^  pounds  i>er  head,  would  give  us  for  the  fleece  alon^  $1.50. 

The  value  of  the  increase  we  shall  not  attempt  to  estimate.  But  if 
provision  were  made  to  guard  against  losses  occasioned  by  storms  and 
by  failure  of  herbage,  the  value  of  this  increase  would  be  very  great,  as 
there  is  probably  no  climate  where  sheep  are  more  healthy  or  more  pro- 
lific. 

SWINE. 

California  is  not  a  hog-producing  State,  for  the  very  obvious  reason 
that  these  animals,  for  their  prosperous  growth,  require  corn  and  clover, 
which  are  cultivated  here  only  in  exceptionally  moist  localities,  and  to 
a  very  limited  extent.* 

'ExceUeiit  crops  of  com  are  often  produced  on  the  coast,  even  when  it  has  heen 
planted  after  the  cessation  of  the  rains,  and  there  is  no  obstacle  to  planting  it  six 
weeks  earlier.  The  chief  reason  why  it  is  not  grown  more  abundantly  is  the  limited 
demand,  inasmuch  as  the  temperate  winters  do  not  allow  of  pork  packing  to  advan- 
tage. The  latter  industry  is  left  to  Oregon,  and  the  production  of  pork  in  California, 
outside  of  the  mountain  districts,  is  practically  confined  to  supplying  the  markets  with 
ftesh  pork.  One  of  the  most  extensive  corn  and  pork  growing  districts  in  the  State 
is  the  coast  region  of  Ventura  County,  and  the  valley  of  the  Santa  Clara,  lying  back 
of  the  same— the  Saticoy  country.— E.  W.  H. 
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According  to  the  department  report  for  1879,  the  number  in  the  State 
in  January,  1880,  was  661,000;  average  price,  S3.97.  In  Oregon  the 
number  was  228,500;  average  price,  $2.60.  In  Neva<^la,  Colorado  and 
the  Territories,  the  number  is  170,000;  average  price,  $6.97.  We  do 
not  understand  why  hogs  are  so  dear  in  the  mountain  States  and  Teni- 
tories.    We  suppose  the  expense  of  growing  them  must  be  ver>'  hi^h. 

Kansas  had,  at  the  same  period,  1,208,700  hogs,  valued  at  $5.28  each. 
According  to  the  report  of  the  surveyor-general  for  1880,  Butte  Conntv 
had  more  than  four  times  the  number  of  hogs  reported  for  any  other 
county  in  California,  the  number  being  no  less  than  101,500,  while  the 
next  highest,  Los  Angeles,  had  only  18,990,  and  Tulare  and  Sonoma  had 
each  over  18,000.  Excepting  Tulare,  each  of  the  above  counties  pro- 
duce considerable  crops  of  corn — Sonoma,  1,000,000  bushels ;  Los  Ange- 
les, 800,000  bushels ;  and  Butte,  70,000. 

QXTALITY   OF  HOGS. 

The  hogs  of  California,  so  far  as  our  observations  extended,  appeared 
to  be  of  good  blood  and  quality. 

The  breeds  most  in  favor  are  the  Berkshire,  the  Essex,  and  the  Poland 
China,  here  called  simply  China^  a  designation  certainly  quite  as  accu- 
rate as  the  Poland  China,  first  applied  by  a  few  speculators  in  the  Miami 
Valley,  in  Ohio^  where  this  excellent  variety  of  3wine  originated  fron 
crossing  the  China  hog  with  the  Frazier,  Berkshire,  &c.,  but  there  is,  we 
believe,  no  authority  whatever  for  the  assumption  that  the  blood  of  any 
Poland  breed  was  ever  used  in  the  Miami  Valley,  or  elsewhere  in  Ohio. 

The  white  hog  is  universally  condemned  in  California;  his  skin  does  not 
seem  to  stand  so  much  sunshine.  Hence  we  found  black  the  prevailing 
color  in  all  parts  of  the  State,  and  a  large  proportion  are  all  black,  like 
the  Essex,  and  similar  in  form,  though  usually  larger.  But,  as  already 
stated,  they  are  very  generally  of  good  quality.  Of  the  long-legg^* 
long-nosed  and  flat-sided  sort,  very  few  are  to  be  found  in  California. 

• 

HOW  THEY  ARE  KEPT. 

Like  all  other  stock  here,  the  hogs  are  on  the  range  or  in  open  fields 
throughout  the  year.  Those  best  cared  for  are  on  grain  stubble  or  alfalfa 
pasture,  and  furnished  with  a  little  corn,  pumpkins,  and  mill  feed,  and 
at  the  dairies  they  have  the  whey  and  buttermilk. 

The  alfalfa  is  very  highly  esteemed  by  many  fkrmers  for  fattening  hogs. 
Among  other  intelligent  opinions  of  practical  men  we  quote  here  that  of 
Hon.  T.  B.  Berry,  of  Sutter  County,  now  Eepresentative  in  Congress, 
who  informed  us  that  he  frequently  made  hogs  fat  enough  for  market  on 
alfalfa  alone.  This  gentleman's  farm  is  at  the  junction  of  the  Yuba  and 
Feather  Rivers,  where  the  lands  are  quite  fertile  and  moist. 

This  branch  of  live-stock  breeding  is  not  increasing  in  California— is 
in  fact  much  less  now  in  proportion  to  population  than  it  was  in  18(K». 
beiniB:  then  600,000  against  only  661,000  now. 

GENERAL  SYSTEM  OF    CULTUBE  AND   METHODS  OF  FERTILIZATION. 

In  view  of  the  account  already  given  of  the  system  of  breeding  and 
management  of  live-stock  in  California,  it  is  scarcely  necessary  to  add 
that  in  the  great  grain  and  stock  growing  districts  there  are  no  methods 
of  fertilization. 
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The  great  aud  indispensable  reliance  of  the  farmers  in  all  counties 
where  advanced  systems  are  practiced,  is  barn-yard  manure. 

It  may  be  said  that  upon  the  great  ranches  where  wheat  is  grown  by 
the  wholesale  methods  we  have  already  described,  there  are  few  or  no 
barns  or  barn  yards,  and  no  manure  heaps  in  store  for  the  exhausted  soil. 
Xot  only  so,  but  it  is  not  an  uncommon  thing  to  hear  owners  of  these 
ranches  argue  that  barn  yard  manure  is  useless  in  the  climate  of  Cali- 
fornia;* that  it  cannot  be  rotted,  ^nd  if  ^'  plowed  under  will  be  an  abso- 
lute detriment  to  the  crops  in  dry  weather."  In  San  Mateo  County  we 
found  Mr.  Ashburne,  the  English  tenant  farmer,  t^)  whom  we  have  re- 
ferred before,  with  a  large  herd  of  first-class  Shorthorns  'and  a  dairy, 
feeding  his  cattle  indoors,  and  saving  all  the  manure^  which  was  thrown 
into  a  manure  pit  in  the  barn-yard,  as  is  the  x>ractice  in  England.  From 
the  pit  it  was  carted  off  to  the  fields  where  roots  and  corn  were  grown 
to  feed  his  cattle ;  the  com  being  mostly  fed  green,  at  about  the  stage 
the  ears  were  forming,  and  sometimes  when  in  roasting  ears.  And  this 
practice,  Mr.  Ashburne  assured  us,  was  amply  remunerative. 

It  should  be  observed  that  the  manure  pit  is  dug  out  in  basin  shape 
in  the  barnyard,  so  as  to  hold  the  water  falling  in  the  rainy  season, 
which,  with  the  liquid  excretions,  furnished  an  abundance  of  moisture 
to  rot  the  straw  and  other  solids  in  the  manure  heap.  The. same  econ- 
omy was  observed  in  the  management  of  manure  by  some  of  the  dairy- 
men in  Marin  and  other  counties  in  the  Coast  Eange. 

We  could  not  learn  that  any  experiments  had  been  made  to  fertilize 
the  soil  here,  by  plowing  under  vegetable  matter,  as  practiced  in  many 
of  the  States.  Common  red  clover  could  not  be  grown  for  that  purpose 
in  California,  except  in  the  extreme  northern  counties,  in  some  of  which 
the  clovers,  with  timothy  and  orchard  grass,  are  grown  with  profit,  as 
they  are  in  nearly  all  parts  of  Oregon ;  and  in  consequence,  live-stock 
and  dairy  interests  are  rapidly  increasing. 

PEACTICAL   AND  SUGGESTIVE  OBSERVATIONS  ON  THE  AGRICULTURAL 

PRACTICE   OF  CALIFORNIA. 

Assuming  that  the  space  the  department  is  able  to  devote  in  its  repoils 
to  the  publication  of  the  data  furnished  by  this  commission  is  limited^ 
it  has  been  deemed  expedient  to  confine  this  paper  to  the  leading  agri- 
ealtural  products,  the  prevailing  practice  in  the  cultivation,  the  methods 
of  fertilization,  and  the  animal  industry  of  the  State;  leaving  grape 
culture  and  all  the  various  branches  of  horticulture,  as  well  as  such 
results  of  scientific  research  as  may  be  api)ropriately  submitted  in 
connection  with  the  subject,  for  the  other  members  of  the  commission, 
rnderstanding  the  object  of  the  department  in  .creating  this  commis- 
sion to  be  to  obtain  data  to  aid  in  determining  the  agricultural  needs 
of  this  portion  of  the  country,  my  purpose  has  been  to  confine  these 
observations  to  subjects  believed  to  be  most  important  to  that  end. 

While  the  investigations  have  been  as  extended  as  circumstances 

would  permit,  and  conducted  with  a  thoroughness  and  impartiality 

that  should  assure  confidence  in  the  conclusions  reached,  we  have  here 

condensed  into  as  brief  a  compass  as  possible  the  statement  of  the 

.results  of  these  investigations. 

From  this  brief  survey  of  the  agriculture  of  this  great  Pacific  State, 
it  appears  that  its  leading  products  are  wheat,  cattle,  horses,  and  sheep, 
estimated  by  the  Department  Report  for  1879  to  be  worth  no  less  than 
(mekundred  million  dollars^  to- wit,  wheat,  $43,050,000 ;  cattle,  $32,031,053 
horses,  $12,607,140;  sheep,  $12,387,816;  to  which  the  wool  clip  would 
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add,  say,  ten  millions  more,  while  all  the  other  product?*,  to- wit,  barley, 
corn,  oats,  rye,  hay,  and  potatoes,  aggregate  only  $29,874,238. 

As  has  been  shown,  the  methods  of  cultivation  practiced  by  wheat 
growers  in  California  are  indiflferent  enough,  and  very  seldom  sacb  ae 
will  secure  crops  equal  to  the  productive  capacity  of  the  land,  besides 
being  about  as  bad  as  can  be  in  their  influence  upon  the  fertility  of  tl^ 
soil.  Nor  are  the  systems  practiced  in  the  rearing  and  management  <rf 
cattle  and  sheep  any  nearer  the  general  standard  of  the  advanced 
agriculture  of  the  United  States. 

These  wholesale  and  wasteful  systems. originated  with  the  owners  of 
large  landed  estates,  which  are  more  common  here  than  in  any  other 
part  of  the  country.  The  title  to  these  estates  was  originally  a^iquired 
by  grants  from  the  Spanish  and  Mexican  Governments,  and  in  many  of 
the  better  counties  of  the  State,  more  than  half  of  the  most  desirable 
lands  are  held  under  these  grants,  which  usually  embrace  five  or  six  to 
twenty  and  thirty  thousand  acres  each,  and  in  "some  instances  as  higk 
as  forty  to  fifty  thousand.  Many  of  the  proprietors  of  these  large  tracts 
insist  that,  in  California,  wheat  cannot  be  grown  on  small  farms  at 
prices  to  compete  with  the  wholesale  methods  practiced  upon  the  large 
estates.  But  from  the  testimony  of  a  very  large  number  of  the  most 
intelligent  and  practical  farmers  of  the  State,  and  from  a  careful  com- 
putation of  the  expenses  of  the  different  methods  we  are  satisfied  that 
this  assumption  is  altogether  erroneous.  Among  gentlemen  of  experi- 
ence with  large  estates  of  the  l>e8t  wheat-growing  lands,  whose  opinions 
were  obtained  on  this  subject,  may  be  mentioned  Hon/ J.  A.  Bidwell,of 
Ihitte  County,  whose  estate  contains  no  less  than  20,000  acres,  and  ap- 
pears to  be  most  admirably  managed  in  all  its  departments,  including 
all  the  standard  varieties  of  fruits,  with  grain,  live  stock,  &c. 

General  Bidwell  states  that  with  the  large  force  necessary  to  employ 
at  special  seasons  of  the  year,  in  the  cultivation  of  grain  by  thousands 
of  acres,  besides  the  fact  that  the  cultivation  cannot  be  of  the  thorough 
character  to  insure  the  highest  yield,  there  would  necessarily  be  large 
losses  resulting  from  the  waste  of  time  occasioned  by  various  accidents 
occurring,  and  other  causes  which  cannot  be  guarded  against.  There  is 
also  an  unavoidable  loss  from  neglect  in  taking  proper  care  of  tools,  im- 
plements, and  teams.  Add  to  these  items  the  great  waste  resulting 
from  their  wholesale  method  of  harvesting  the  grain,  and  the  fact  that 
it  cannot  be  done  at  the  proper  time,  and  it  will  be  found  that  the 
methods  elsewhere  practiced  upon  small  farms  would  give  the  most 
profitable  results  here  also.  Hon.  T.  W.  Berry,  member  of  Congress, 
residing  in  Sutter  County,  and  Mr.  Johnson,  of  Sacramento  County, 
speaker  of  the  State  senate,  and  a  large  number  of  other  practical  farm- 
ers m  dift'erent  parts  of  the  State,  fullv  concurred  in  this  opinion  of 
General  Bidwell. 

But  besides  all  this  testimony  we  have  the  figures  as  to  actual  cost 
and  receipts  under  this  wholesale  practice.  Tlie  expense  of  the  culti- 
vation, harvcvsting,  tlireshing,  and  hauling  to  store  an  acre  of  wheat,  is 
about  $10,  as  was  generally  agreed  by  the  advocates  of  the  wholesale 
system.  I  think  the  expense  in  Ohio,  under  our  practice,  would  not 
exceecl  this  sum.  The  average  yield  under  this  system  would  not  ex 
ceed  -0  bushels  per  acre,  worth,  say,  H  per  bushel,\vhich,  it  is  claimed, 
woukl  give  $  10  i)er  acre  for  the  use  of  the  land  and  the  inte^rest  on  other 
capital  employed.  But  under  this  practice  it  is  a<lmitted  that  the  soil 
IS  tailing  m  pmluctiveness,  and  that  all  the  best  farmers  allow  half  their 
land  to  lie  in  tallow  every  year,  which  would  give,  in  fact,  onlv  $5  re 
nirn  per  aci-e  lor  the  land  and  other  means  invested;  and  the  rents  of 
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good  lands  are  lower  than  this,  say  $3  to  $5  per  acre.  But  in  addition 
to  all  this,  we  were  led  to  believe  from  what  seemed  reliable  information 
that,  as  a  general  rule,  the  men  who  were  farming  these  large  tracts 
were  in  debt,  some  of  them  to  very  large  amounts,  and  the  opinion 
seemed  very  general  that  the  business  was  hazardous;  while  the  fann- 
ing on  smaller  tracts  was  always  safe,  and  the  proprietors  almost  uni- 
versally in  prosperous  condition.  * 

xlssnming  that  under  the  prevailing  system  of  wheat  growing  in  Cal- 
ifornia, the  soil  is  steadily  decreasing  in  fertility,  it  would  seem  obvious 
that  the  enormous  and  constantly  increasing  area  of  the  best  land  that 
is  devoted  to  this  crop  cannot  be  otherwise  than  detrimental  to  the 
agricultural  prospects  of  the  State. 

Notwithstanding  the  favorable  conditions  of  the  soil  and  climate  for 
the  production  of  large  yields  of  the  best  qualities  of  wheat,  there  are 
some  unfavorable  conditions  connected  with  this  industry  that  are  pe- 
culiar to  the  locality.  The  first  is  the  distance  from  market,  the  enor- 
mous cost  of  transportation,  and  the  time  required  between  the  ship- 
ment and  the  receiving  of  returns  from  the  sale.  Then  we  are  to  add 
to  this  unfavorable  circumstance,  as  aliecting  the  price  of  grain  in  the 
hands  of  the  producer,  the  fact  that  the  population,  as  compared  with 
most  of  the  other  large  wheat-producing  States  in  proportion  to  the  ag- 
gregate product,  is  far  below  the  average ;  so  that  the  home  consump- 
tion is  exceptionally  small. 

In  1880,  while  the  population  of  California  was  864,686,  we  find  its 
wheat  crop  reported  at  29,017,769  bushels;  and  Iowa,  one  of  the  largest 
and  best  wheat-producing  of  the  new  States,  with  a  population  nearly 
doable  that  of  California,  reports  for  1880  a  crop  of  only  31,154,205 
bnshels;  while  in  1878  the  crop  in  Iowa  was  reported  at  30,440,960, 
and  that  of  California  at  41,990,000. 

It  is  scarcely  necessary  to  add  that  the  California  cultivation  under 
the  conditions  above  noticed  is  unfavorable  to  the  increase  of  the  rural 
population,  and  indirectly  to  that  of  towns  and  cities  as  well.  From 
all  which  it  seems  plain  that  the  most  important  of  the  needs  of  the 
agriculture  of  California  is — 

A  GBEATEB  DIVEESITY  OF  PRODUCTS  UPON  THE  FARMS. 

Whenever  a  change  of  practice  in  this  direction  is  established,  two 
results  of  the  highest  importance  to  the  welfare  and  prosperity  of  the 
State  will  follow.  First,  a  more  rapid  increase  of  population,  especially 
in  the  rural  districts ;  and,  secondly,  by  the  establishment  of  such  a  prac- 
tice, with  its  indispensable  feature  of  rotation  of  crops^  the  deterioration 
of  the  soil  will  be  arrested  and  the  foundation  laid  for  the  permanent 
maintenance  of  itti  fertility. 

What  are  the  changes  required  in  existing  methods  to  bring  about 
this  diversity  of  crops  f  In  large  measure,  only  to  bring  into  general 
use  methods  that  we  find  practiced  in  exceptional  cases  in  every  quar- 
ter of  the  State.  An  intelligent  and  industrious  farmer  on  an  estate  of, 
say,  one  to  five  hundred  acres,  with  suitable  buildings,  including  bams 

'Aver^  heavy  item  of  expense  to  the  large-scale  wheat  grower,  not  mentioned 
above,  isita  heavy  prime* cost,  as  weU  as  wear  and  tear  of  the  agricultural  implements 
and  workine  stock,  of  which,  under  the  peculiar  conditions  of  the  California  climate, 
eepecially  the  rapid  maturing  of  the  grain  toward  the  end,  there  must  be  an  unusually 
large  plant  in  proportion  to  the  area  cultivated.  Even  thus  there  is  a  very  heavy  loss 
from  the  shelUng  of  wheat,  as  is  shown  by  tbe  habit  of  **  volunteer  crops  "  the  second 
year ;  and  any  accident  to  a  header  in  harvest  time  involves  a  severe  loss  in  many 
ways.— E.  W.  H. 


76  ARID    REGION    OF   THE   PACIFIC    SLOPE. 

and  proper  shelter  for  stock,  the  farm  to  be  properly  fenced  and  stotke*! 
with  cattle,  sheep,  horses,  pigs,  and  poultry,  one-foiirth  to  one-half  of  tlie 
land  may  be  in  grain — wheat,  barley,  oats,  and  corn — if  the  situation  is 
favorable. 

The  farmer  should  grow,  and  can  profitably  grow,  in  any  part  of  Cal- 
ifornia, all  varieties  of  vegetables  needed  for  his  own  use  j  and  if  near 
markets,  beets,  cabbages,  and  potatoes  may  be  profitably  grown  for  sale. 
If  planted  at  the  proper  time,  and  given  the  proper  cultivation,  good 
crops  may  be  always  expected.    I  do  not  refer  here  to  the  highly  im- 
portant horticultural  industries  of  this  State,  further  than  to  say  that 
any  farmer,  under  the  exceptionally  favorable  conditions  existing  here 
for  fruit-growing,  should  always  produce,  at  least,  a  supply  for  his  own 
family  use.    The  rest  of  the  land,  after  a  proper  allowance  for  timber, 
where  practicable,  should  be  devoted  to  grazing  and  the  production  of 
hay.    It  will  be  said  by  many  that  cultivated  grasses,  clovers,  &c.,  can- 
not be  grown  in  California,  except  in  particular  and  limited  localities. 
But  I  reply  that  there  are  abundant  and  incontestable  facts  establish- 
ing that  in  nearly  every  portion  of  the  grain-growing  districts,  alfalfa 
can  be  and  is  profitably  grown.    It  is  valuable,  as  well  for  hay  as  for 
pasturage,  and  for  all  kinds  of  stock,  including  swine.     Its  cultiva- 
tion is  not  more  difficult  or  expensive  than  that  of  the  common  red 
clover,  and  it  is  probably  as  valuable  a«  a  fertilizer  and  as  a  restorer  of 
exhausted  soils.    In  many  localities  we  have  seen  the  rye-grass  grown 
with  the  most  satisfactory  results.    The  variety  here  cultivated  is  called 
Australian  rye-grass  (Lolium  Italicum).    It  is  excellent  for  pasture,  and 
makes  the  best  of  hay.    It  is,  we  believe,  increasing  in  public  favor 
here,  and  I  have  faith  that  it  can  be  grown  in  many  districts  where  it 
has  not  yet  been  tried,  without  irrigation.     With  irrigation,  it  will  flonr- 
ish  in  any  part  of  the  State.    We  could  not  learn  that  Hungarian  grass 
(Panicum  germanicum)  had  been  tried  in  any  part  of  the  Stat/C,  but  see 
no  reason  why  it  could  not  be  profitably  grown  here.    It  is  an  annual, 
producing  a  large  quantity  of  seed,  and  germinates  readily,  and  with- 
stands drought  wonderfully,  remaining  green  when  other  graces  are 
dried  up.    It  is  a  very  rapid  and  rank  grower,  and  does  well  on  Hght 
clay  soils.    There  can  scarcely  be  a  doubt  but  it  would  make  a  large  crop 
of  hay  in  almost  any  part  of  the  State,  if  sown  in  early  spring,  withont 
irrigation.    A  crop  of  this  grass,  after  wheat,  would  clear  the  ground 
of  weeds,  and  furnish  what  the  English  call  a  shift — a  change  of  crops 
so  essential  to  the  maintenance  of  the  fertility  of  the  soil.    After  taking 
oflF  the  hay,  the  ground  could  be  plowed  for  wheat  in  the  autumn,  and  fer- 
tilized by  the  immense  mass  of  fibrous  roots  which  this  grass  sends  into 
the  soil. 

The  alfalfa  would  be  still  better  as  a  renovator  and  fertilizer,  and 
would  be  as  profitable  in  the  hands  of  a  skillful  man  on  a  farm  proi)erly 
stocked  with  well-bred  cattle,  sheep,  &c.,  as  a  grain  crop,  and  would  be 
followed  by  such  an  increased  yield  of  grain,  when  the  land  shonld  be 
again  brought  under  tillage,  that  the  result  of  the  '^  shift,"  besides  the 
benefit  to  the  land,  could  not  be  otherwise  than  highly  remunerative,* 
And  so  the  farmer  under  this  system  of  mixed  husbandry  wouhl  be  fiir- 
uished  at  home  with  every  agricultural  product  consumed  by  his  family, 
or  necessary  for  the  subsistence  of  his  stock.  Instead  of  the  system  so 
generally  practiced  here,  of  selling  everj'thing  that  is  grown  upon  the 

*One  obBtacle  Id  the  way  of  the  proposed  use  of  alfalfa  in  the  manner  suggest-etl  is 
the  great  ditliculty  of  extirpating  it  when  the  land  is  once  thoroughly  stock<Kl  with  it. 
Even  with  deep  plowing  it  will  reappear  among  the  grain  for  several  ye4irs,  after 

:ning  under. — E.  W.  H. 
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farm,  and  buying  everytliiug  tUat  the  iVnnily  consumes  and  a  large  por- 
tion of  tbe  feed  for  the  teams,  &c.,  there  would  be  sold  as  little  as  pos- 
sible of  the  crops  in  the  raw  state,  converting,  where  practicable,  the 
wheat  into  flour,  the  grass,  barley,  oats,  roots,  &c.,  into  beef,  mutton, 
pork,  butter  and  cheese,  and  growing  large  fleeces  of  wool  of  the  high 
est  qnality  and  in  nice  clean  condition  instead  of  the  inferior,  burry,  and 
harsh  and  brittle  staple  so  often  grown  upon  the  ranges. 

This  change  of  methods  would  also  improve,  the  quality  of  the  beet' 
and  mutton;  the  flesh  would  be  thicker,  more  juicy,  and  of  improved  fla- 
vor, and  worth  more  money,  as  would  also  the  milk  and  butter.  Sheep 
for  wool  would  still  be  kept  upon  the  ranges  that  are  not  suited  for  cul- 
tivation; while  improved  mutton  breeds  would  be  kept  in  moderate 
uumbers  upon  the  well  cultivated  farms.  And  upon  such  farms  the  best 
and  most  profitable  breeds  of  cattle,  horses,  and  swine  would  be  reared 
because  these  would  soon  be  found  to  pay  best  under  the  improved 
system. 

Hoic,  it  may  be  a^ked,  are  the  best  agricultural  districts  of  the  State, 
tchere  so  many  large  estates  are  note  held,  to  be  converted  into  farms  of  mod- 
erate size  as  here  proposed  f  The  answer  is,  that  so  soon  as  proprietors 
become  convinced  of  the  necessity  and  practicability  of  the  change  in 
methods  of  cultivation,  they  will  undertake  to  bring  it  about;  and  ex- 
perience will  teach  them  that  it  will  be  more  profitable  for  them  to  divide 
up  their  estates  into  farms  of  convenient  size,  and  either  sell  them  or 
let  them  to  good  tenants,  on  long  leases,  than  to  undertake  the  manage- 
ment of  ''ranches''  of  such  enormous  magnitude,  under  the  improved 
system  of  husbandry. 

OTHER  ADVANTAGES  THAT  WILL  RESULT  FROM  A  CHANGE  OF 

METHODS. 

The  future  prosperity  of  California  must  depend  largely  upon  its 
agricultural  population.  Where  the  farmers'  holdings  are  of  moderate 
size,  the  work  is  done  in  large  measure  by  himself  and  family ;  the  men 
or  women  that  may  be  hired  are  brought  into  intimate  relations  with 
the  proprietor,  and  not  regarded  as  inferiors.  In  such  a  community 
society  is  not  divided  into  distinct  classes  of  proprietors  and  laborers, 
as  is  the  tendency  in  all  countries  where  lands  are  cultivated  in  large 
tracts.  It  is  not  to  be  supposed  that  the  liberal  and  patriotic  land- 
holders of  California  will  be  indifferent  to  considerations  of  this  char- 
acter, so  directly  affecting  the  welfare  of  the  great  commonwealth  of 
which  they  are  proud  to  be  called  citizens.  Nor  will  they  be  unmind- 
ful of  the  beneficial  influence  of  this  diversified  agriculture,  in  elevat- 
ing the  intelligence  and  promoting  the  happiness  of  the  cultivators  of 
the  soil. 


MISCELLANEOUS  FIELD  CULTURES. 


By  E.  W.  Hilgakd. 


COTTON  CULTUBE  IN   CALIFOBNIA  AND  AEIZONA. 

Cotton  has  been  more  or  less  cultivated  in  California  ever  since  agricul- 
ture took  its  place  alongside  the  mining  iiidustry.  Scattered  patches  of 
Mexican  cotton  were  to  be  found  in  Southern  California  at  an  early  date, 
but  a  home  supply  alone  was  the  object  of  these.  In  1868-'69  and  suc- 
ceediug  years,  energetic  efforts  to  establish  the  culture  on  a  large  scale, 
and  with  improved  seed  from  the  cotton  States,  were  made  by  the  broth- 
ers Strong  and  others,  in  Tulare,  Kern,  Merced,  and  Colusa  Counties,  and 
the  samples  of^these  earlier  crops  remain  to  justify  the  statement  then 
made,  that  the  stax)le  was  of  superior  quality,  both  as  regards  length, 
fineness,  and  luster.  The  want  of  a  market  at  home,  and  inability  to 
compete  with  eastern  cotton  elsewhere,  is  ajiparently  the  sole  reason  why 
cotton  has  not,  until  quite  lately,  been  counted  among  the  regular  and 
paying  crops  of  California.  A  limited  demand  was  maintained  by  the 
woolen  mills  for  carding  in  with  certain  wools ;  and  this  demand  was  for 
four  or  five  years  supplied  from  three  plantations  in  the  bottom  of  the 
Merced  Kiver  to  the  extent  of  from  400  to  500  bales  per  annum.  Some 
agitation  of  the  subject  caused  several  experimental  plantings  to  be  made 
in  1880.  Among  these  one  of  about  70  acres  on  Belleview  ranch,  near 
Bakersfield,  in  Kern  County.  The  success  of  this,  at  least  so  far  as  qual- 
ity was  concerned,  haviug  called  attention  to  the  subject,  plantiugs  were 
made  in  other  parts  of  the  Stalte  also ;  among  others  one  of  500  acres  at 
Williams  Station,  Colusa  County,  and  an  experimental  half  acre  in  the 
bottom  of  Feather  Eiver^  in  Butte  County.  These  two  plantings  in  the 
Sacramento  Valley  are  of  especial  interest,  because  the  plant  was  grown 
without  irrigation  and  with  only  a  light  spring  shower  after  planting; 
therefore,  practically  without  either  rain  or  irrigation,  while  in  the  case 
of  the  plantations  in  the  San  Joaquin  Valley,  two  irrigations  at  least 
have  been  used.  The  planting  made  in  Butte  County  gave  an  excellent 
result  both  in  quality  and  quantity,  it  being  said  by  good  judges  that 
it  would  have  yielded  at  the  rate  of  2  bales  per  acre.  The  500  acres  in 
Colusa  County  were  a  failure  in  so  far  as  the  varietj'^  planted  was  chiefly 
Sea  Island,  which  had  barely  begun  to  bloom  when  the  frost  came.  But 
a  p6rtion  of  the  same  field  that  had  been  planted  in  the  uplands  cotton, 
though  much  neglected,  yielded  a  result  proving  that  even  there  this  crop 
would  succeed  under  proper  treatment,  though  far  away  from  the  river 
and  in  a  heavy  soil.  Cotton  has  also  for  years  past  been  grown  at  Chico 
by  General  Bid  well,  merely  for  ornament,  and  has  always  fruited  abund- 
antly. 

There  can  thus  be  little  doubt  that  in  a  large  part  of  the  Sacramento 
Valley  cotton  can  be  successfully  grown  without  irrigation,  especially 
in  the  lighter  alluvial  soils  near  the  rivers;  while  it  is  equally  well  es- 
tablished that  with  a  moderate  amount  of  well-timed  irrigation,  it  is  a  pay- 

(79) 
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ing  crop  in  the  San  Joaquin  Valley,  always  provided  that  a  market  for 
the  stai)le  can  be  found  in  California.  The  projected  establishment  of  at 
least  one  cotton  mill  at  San  Francisco  seems  to  promise  that  this  state 
of  things  will  not  be  long  delayed;  and,  if  so,  it  is  probable  that  cotton 
will  gradually  encroach  upon  the  area  now  planted  in  wheat,  more  es 
pecially  where  alkali  prevails.  As  stated  in  ^he  portion  of  this  report 
treating  of  alkali  soils,  deep-rooted  crops,  requiring  summer  tillage,  are 
especially  well  adapted  to  the  utilization  of  such  soils  with  the  least 
amount  of  irrigation,  while  the  wheat  crop,  especially  when  sown  broad 
cast,  is  liable  to  suffer  severely,  both  from  drought  and  from  alkali  is 
the  southern  part  of  the  San  Joaquin  Valley.  For  many  reasoiiB,  it 
will  before  many  years  have  to  be  replaced  by  crops  admitting  of  sum- 
mer cultivation,  and  less  exhaustive  to  the  soil.  Among  these  cotton 
fulfills  pre-eminently  both  conditions,  for,  as  is  now  well  known,  the 
simple  return  of  the  seed  to  the  soil  will  enable  it  to  grow  almost  in- 
definitely without  the  use  of  manure  on  any  naturally  strong  soil.  There 
is,  therefore,  every  reason  to  expect  California  to  become  a  prominent 
cotton-producing  State  before  many  years. 

In  the  coast  region,  north  of  San  Diego,  cotton  fails  absolutely.  In 
the  Los  Angeles  region  cotton  is  not  winter  killed,  and  in  San  Diego, 
as  well  as  Yuma,  has  fruited  for  three  years  in  succession.  A  third 
year's  staple  grown  at  San  Diego  was  rather  short  and  harsh,  seeming 
to  confirm  the  experience  of  other  countries  as  to  the  deterioration  of 
the  fiber  after  the  first  year.  Yet  it  may  be  that  the  sample  in  question, 
as  well  as  some  others  examined  with  a  similar  result,  were  from  the 
neglected  Mexican  cotton,  and  that  better  varieties  might  be  maintamed 
in  bearing,  with  good  culture,  for  two  years  at  least,  thus  saving  the 
expense  of  planting  for  one  year,  and  securing  a  very  long  bearing  sea- 
son during  the  second  one. 

The  picking  of  cotton  has  thus  far  been  done  almost  altogether  bv 
"^    Chinese,  who  average  about  76  pounds  of  seed  cotton  per  day. 

Excellent  samples  of  cotton  have  been  grown  in  Salt  River  Valley, 
Arizona. 

Of  other  fiber  plants,  the  ramie  can  be  successfully  grown  almost 
throughout  California,  whenever  the  means  of  working  this  beautiful 
fiber  shall  have  been  sufficiently  perfected.  In  the  case  of  the  ramie, 
as  well  as  that  of  jute,  the  cost  of  labor  will  long  stand  in  the  way  of 
profitable  production,  in  competition  with  India  and  China,  especially  if 
Chinese  labor  should  be  excluded. 

The  hop  plant  is  extensively  cultivated  in  the  middle  portion  of  Cali- 
fornia, especially  in  the  coast  region  north  of  San  Francisco  Bay,  and 
the  product  is  of  very  high  quality.  Here  also  the  labor  question  is  a 
critical  point,  all  efforts  to  have  the  picking  done  otherwise  than  by 
Chinese  having  resulted  unsatisfactorily  thus  far. 

Beans,  among  them  chiefly  the  Navy  and  Lima,  are  extensively  grown 
in  the  coast  counties  south  of  San  Francisco,  and  more  or  less  all  over 
the  State,  as  a  large  scale  crop. 

SUaAB  PRODUCTION  IN  CALIFORNIA. 

The  probabilities  of  profitable  production  of  sugar  were  early  consid- 
ered in  California,  the  more  as  several  of  the  prominent  sugar-iiroduc- 
ing  plants  were  known  to  flourish  in  the  difterent  climatic  regions  of  the 
State.  Sugar  cane  was,  and  still  is,  a  common  crop  on  a  small  scale  on 
the  Mexican  homesteads  in  the  Los  Angeles  region,  while  beets,  sorghiun, 
and  melons  yield  abundantly  in  the  more  northern  portion.  It  was 
loubtless  the  scarcity  of  water,  and  the  necessity  for  irrigation,  that  pre- 
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vented  earlier  efforts  to  cultivate  the  tropical  sugar  cane  in  Southern  Cal- 
ifornia, and  left  the  initiative  of  the  sugar  industry  to  the  humble  beet 
in  Northern  California,  between  1874-75. 

BEET   SUGAR. 

Beet- sugar  factories  were  established  in  Sacramento,  Alvarado,  Santa 
Clara  County,  and  Soquel,  Santa  Cruz  County ;  and  each  of  these  pro- 
duced excellent  samples  of  sugar  for  a  time.  But  owing  to  a  variety  of 
causes,  chief  among  which  seems  to  have  been  a  speculative  rather  than 
well-cbnsideretl  technical  basis  of  operations,  they  proved  financially 
unsuccessful.  The  Sacramento  factory  was  in  active  operation  only  a 
short  time.  Its  machinery  was,  in  1877,  transferred  to  Isleton,  on  the 
Sacramento  Elver,  where  it  had  one  season's  fairly  successful  run,  but 
has  since  been  at  a  standstill,  apparently  from  want  of  proper  technical 
skill  in  management,  not  certainly  from  want  of  the  best  material. 

The  Soquel  factory  has  continued  in  more  or  less  vigorous  activity  until 
within  two  years  past,  when  operations  ceased  for  reasons  not  apparent 
to  the  public.  About  the  same  time,  however,  the  Alvarado  factory, 
which  had  been  in  abej^ance  for  some  years,  was  revived  under  new  man- 
agementy  and  with  improved  machinery,  and  since  then  has  continued 
in  successful  operation,  as  shown  in  the  report  of  one  of  the  members  of 
this  commission. 

It  is  not  the  province  of  the  writer  to  discuss  all  the  alleged  and  pos- 
sible external  causes  of  these  early  failures,  which  in  the  public  mind 
were  connected  more  or  less  with  the  interests  controlling  the  Hawaiian 
sugar  trade.  It  su&ces  for  our  purposes  to  show  that  the  natural  con- 
ditions in  a  large  part  of  California  are  eminently  favorable  to  the  pro- 
duction of  beet  sugar,  and  that  one  factory  at  least  is  entirely  success- 
ful. The  data  given  below  will  substantiate  these  points,  as  also  the  / 
feet  that  a  good  quality  of  beets,  at  least,  can  be  grown  in  Eastern  Ore-  ' 
ffon  and  Washington  Territory. 

Sorghum  has  thus  far  been  grown  chiefly  for  forage  or  sirup-making. 
But  during  the  last  two  years  experiments  in  sugar-making  from  the 
Minnesota  Early  Amber  have  also  yielded  highly  promising  results. 
Some  data  regarding  these  will  be  found  below. 

The  true  tropical  sugar  cane  succeeds  admirably  in  the  region  of  Los 
Angeles  and  San  Diego,  and  has  also  had  fair  success  in  the  southern 
part  of  the  San  Joaquin  Valley.  The  need  of  irrigation  and  the  uncer- 
tainties of  the  sugar  market  have  conspired  to  prevent  any  large-scale 
of  exi)eriments  in  this  direction. 

The  facility  with  which  enormous  quantities  of  watermelons  of  extreme 
sweetness  can  be  grown  in  the  middle  portion  of  the  San  Joaquin  Val- 
ley gave  hopes  that  the  production  of  sugar,  or  at  least  of  sirup  from 
that  source,  would  be  found  profitable.  A  special  investigation  under- 
taken by  the  Agricultural  Department  of  the  University  of  California 
proved  that  unfortunately  these  hopes  are  not  well  founded. 

The  results  of  this  investigation  also  are  given  below. 

• 

INVESTIGATIONS    OF    BEETS    FROM    CALIFORNIA    AND    WASHINGTON 

TERRIIORY. 

1.  Beets  front  Isleton^  Sacramento  County ,  California, — Sent  by  Mr.  F. 
A,  Eoe,  October,  2, 1877.    Eaised  from  California  seed  (from  Mr.  Gwyn 
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Soquel)  on  low  tule  land,  burnt  two  years  ago.     Average  of  the  crop  on 
14  acres,  about  15^  long  tons;  on  some  land,  23  tons. 

Specific  gravity  of  the  juice  (by  spindle) l.(^ 

Amount  of  solid  matter  corresponding  (if  sugar) per  cent..  16.10 

Amount  of  solid  matter  by  direct  determination do  —  IT. 51 

Percentage  of  cane  sugar  in  the  juice do —  14.® 

Purity  coefficient do —  84.00 

Dried  beet  fiber,  4.1  per  cent,  of  the  whole  beet ;  ash  of  fiber,  2.91 
per  cent,  of  its  weight,  or  about  0.12  per  cent,  of  the  weight  of  the  whole. 

Total  ash  in  the  juice per  cent . .    0.5? 

Insoluble  part  of  ash do  —    U.il 

Soluble  part  of  ash do 0.37 

Alkalinity  of  soluble  ash  corresponds  to  0.10  of  sodium  oxide,  which, in 
evaporation,  would  render  1.10  per  cent,  of  sugar  uncrystallizable. 


Constituents 


Oxide  of  pota88iam 

Oxide  of  sodium , 

Chloride  of  potassium 

Sulphuric  acid     

Ph»!*pboric  acid 

CarlMinic  acid  (by  diffusion) 


5 

In.   100 
Jnlco. 

43.25 

.IflR 

8.06 

.0334 

12.81 

.0«H 

2.91 
9,73 

.OIC 
Mi 

22.64 

.CWI 

100.00 

,m 

These  beets  are  of  exceptionally  fine  quality  for  sn^ar-making.  Other 
determinations  of  the  quality  of  beet«  from  the  same  locality  have  been 
made  in  succeeding  years,  as  follows: 

2.  Beets  from  Inleton. — Received  in  December,  1878.  It  was  desii'ed 
to  determine  the  relative  value  of  beets  planted  at  different  times  dur- 
ing the  summer.  Specimen  No.  1  was  planted  in  June,  Ko.  2  in  July, 
1878.    The  determinations  gave: 

"  '  i  " 

Constituents.  No.  1.     Xo.  1 


Specific  gravity  of  juice,  by  spindle '    1.0535  L«l 

Solid  conients  c-orrespondiug,  per  cent la  17  8.(1 

Total  per  cent,  of  aah  injaice 1.55  Lli- 

Percent,  of  soluble  asb  iu  juice O.Si  flL3l< 

Alkalinity  of  soluble  ash  corresponding  to  S^is,  per  cent 0.46  191- 

Amount  of  sugar  that  would  be  destroyed  by  the  alkali  in  evaporation  per  cent 3. 24  S.67  ■ 

The  absolute  cane-sugar  percentage  could  not  be  determined  on  ac* 
count  of  the  instrument  being  out  of  order.    It  is,  however,  easily  seen 
that  these  beets  were  both  considerably  inferior  in  quality  to  those  pre- 
viously tested,  especially  so  as  regards  the  sample  planted  in  July, 
which,  being  immature,  was  inferior  to  the  earlier  planted,  not  only  i 
the  percentage  of  sugar,  but  also  in  containing  a  larger  amount  of  to 
as  well  as  of  soluble  ash.    Practically  No.  2  would  be  unworkable  unde^ 
ordinary  circumstances.    As  to  the  possible  causes  of  the  inferiority 
the  beets  grown  that  year  I  have  no  information. 

3.  Beet  from  Isleton. — Grown  in  1879;  received  in  October;  weight 
ounces ;  crisp  and  in  good  condition. 

Specificgravity  of  juice,  at  17  per  cent 1. 

Correhpondiug  ainoiiiit  of  solid  matter  in  aolution per  cent . .  15. 5 

Per  cent,  of  cane  sugar  by  saccharometer do 14.0 

Hence  purity  coefficient 90.03 
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This,  again,  is  a  very  high-grade  beet,  with  which  any  sugar-maker 
would  be  pleased.  Assays  of  beets  worked  at  Sacramento  are  reported 
to  have  often  run  as  high  as  19  per  cent,  of  cane  sugar;  and  consider- 
ing that  the  Isleton  beets  were  grown  on  fresh  land  by  inexperienced 
growers,  there  can  be  no  doubt  that  beets  of  unusually  high  quality 
may  be  grown  in  the  Sacramento  Valley,  and  doubtless  also  in  that  of 
the  San  Joaquin.  To  seaward  of  the  Coast  Bange,  the  results  obtained 
have  not  been  so  favorable,  probably  from  the  absence  of  a  sufficiently 
high  summer  heat. 

The  table  below  shows  the  results  of  the  examination  of  three  lots 
of  sugar  beets  sent,  grown  by  Mr.  D.  F.  Newsom,  in  the  bottom  of  the 
Arroyo  Grande,  San  Luis,  Obispo  County,  in  1877.  In  some  portions  of 
this  bottom  a  little  alkali  is  apparent.  It  was  stated  that  three  crops 
could  be  readily  grown  in  one  season  in  the  region.  Average  size  of 
beets,  about  two  pounds. 

No.  1  was  beets  ninety  daj'S  from  the  seed ;  No.  2,  one  hundred  and 
twenty  days.  Both  were  taken  up  the  last  days  of  July.  No.  3  was 
eighty  days  from  the  seed;  taken  up  about  the  middle  of  September. 
The  ilesh  of  these  samples  was  somewhat  soft  and  flabby. 

Composition  of  soluble  part  of  beet  juke j  Xo.  1. 


» 

ConHtitnents. 


1. 


Specific  gravity  of  jnlce.  by  epindle ,    1.051 

Solid  matt  e  r  correspond  iog I  12.6 

Canesagar,  bv  polarometer 8.44 

Pnniv,  coefficient «7.0 

Per  cent,  of  aab,  total •    1.36 

Per  cent,  of  Mh,  soluble |     (*) 

*  Not  determined. 


1.057 

14.0 

JU.O 

71.0 
1.14 
1.04 


3. 


1.053 
13.0 

9.95 
75  7 

1.17 


Composition  of  soluble  part  of  beet-juke  ash,  JVo.  2. 


Constituents. 


Pstesh 

tk^  

Pbetpborlc  aeld 

ftilpburie  add 

Ghtoride  of  potassium . 
Csrbonic  acid  and  loss 

Total 


In  100 

In  100 

ash. 

juice. 

22.34 

.882 

14.56 

.162 

«l25 

.066 

3.50 

.036 

36.52 

.879 

16.80 

.175 

100.00 


1.038 


A  simple  discussion  of  these  results  leads  to  the  conclusion  (which 
was  verified  by  the  alkalimetric  method)  that  after  clarification  of  the 
Jalce  of  Ko.  2  with  lime,  nearly  a  quarter  of  one  per  cent,  of  caustic  soda 
will  be  present  in  the  juice,  which  amount,  according  to  the  best  ex- 
periments, would,  in  the  evaporation,  render  eleven  times  that  amount, 
or  2.75  per  cent,  of  the  sugar  present,  non-crystallizable,  thus  leaving 
only  7.25  as  the  best  possible  result  of  manufacture.  This  is  econom- 
ically out  of  the  question. 

The  analysis  of  No.  3  seems  to  indicate  that  beets  of  the  sanie  age  are 
richer  in  sugar  when  grown  later  in  the  season,  probably  on  account  of 
Ihe  higher  temperature  then  prevailing  on  the  coast.  Nevertheless, 
both  Nos.  2  and  3  are  below  the  desirable  average  in  respect  to  sugar 
[lereentage,  and  near  the  lower  limit  as  regards  the  purity  coeflScieiit. 
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In  both,  the  ash  percentage,  and  the  alkalinity  of  the  ash,  are  so  gieat 
as  to  render  them  an  undesirable  material  for  the  sugar-maker.  No.1 
is  altogether  below  the  admissible  standard,  in  respect  to  sugar  per- 
centage, purity,  and  ash. 

It  seems  necessary  to  conclude,  therefore,  that  at  present  the  Arroyo 
Grande  bottom  wilf  not  product  beets  adapted  to  sugar  manufacture, 
although  it  may  do  better  after  longer  cultivation. 

Beets  from  Ouadalupe^  Santa  Barbara  County. — 8ent  by  Mr.  Jamw 
Morse.  Having  been  three  weeks  on  the  way,  they  had  sprouted  leavei 
and  fibrous  TOOts  into  the  soil,  and  were  slightly  wilted.  The  foUowiDg 
is  a  summary  of  the  results  from  the  three  specimens  sent: 


Conatltuents.  I  No.  1.  I  No,  2.    Ke.1 


Specific  gravity  of  Jaice  (by  spindle) 1.0412 


Aiuoont  of  aolid  matter  corresponding  (if  eagar) 
Amoant  of  solid  matter  by  direct  determination 

Totitl  ash  perceptage  in  Jaice 

Insoluble  ash  in  the  ^uice 

Soluble  ash  in  the  Jaic« 


L0«>      L« 
per  cent,  per  cent,  per  taiL 

10. 2  15l  8  7.« 

10. 68         17. 06 
1.185 


Percentage  of  coagulable  albumen  in  juice 

Alkalinity  of  soluble  ash  neutralizes  suli)hurio  acid  (Soa) 
Per  cent,  of  sugar  destroyed  in  evaporation 


0.115 

1.07 

0.834 

0.43 

3.60 


1.23        tC 

0. 15         0  U 
1.08,      IX 

a'ao !"  ftsi 

2.50        iV 


These  beets  differ  widely  in  their  con^position  and  value  for  sugar-mak- 
ing, ^o.  3  contains  so  little  sugar — probably  not  over  6  per  cent— 
and  so  large  an  amount  of  soluble  and  very  alkaline  ash,  as  to  put  it  en- 
tirely out  of  the  question.  No.  1  contains  an  adequate  amount  of  mfft^ 
but  also  more  ash  than  is  deemed  admissible,  especially  as  it  is  veryal- 
kaline;  moreover,  it  contaius  a  very  large  amount  of  albuminous  matter. 
No.  2  is  a  very  good  beet,  containing  so  much  sugar — ^probably  about 
14  per  cent. — that  even  its  somewhat  large  ash  percentage  would  nd 
render  it  unacceptable,  the  ash  not  being  very  alkaline. 

It  would  have  been  interesting  to  know  just  in  what  locations  and  no- 
der  what  circumstances  these  beets  were  grown,  but  I  have  been  unable 
to  obtain  the  data.  As  the  record  stands,  it  proves  only  that  from  the 
same  seed  very  different  qualities  of  beets  may  be  grown,  but  these  dif- 
ferences may  be  largely  due  to  imperfect  maturation,  as  in  the  beets  Na 
2,  from  Isleton,  of  1878  (see  above).  In  the  widely  different  climates o( 
California,  it  will  be  necessary  to  determine  not  only  the  proper  aoilSi 
but  more  especially  the  proper  times  of  planting  for  each  location,  be^ 
fore  the  best  possible  results  can  be  obtained,  the  higher  temperataie| 
then  prevailing.  | 

The  following  results  were  obtained  in  the  assay  of  beets  of  the  cro|l 
of  1879,  grown  by  Mr.  J.  M.  McElhany ,  of  San  Luis  Obispo.  These  beett 
were  somewhat  shrunken,  but  otherwise  in  good  order.  One  had  tba 
reddish  color  of  a  common  beet,  the  other  less  red,  and  more  like  a  ref 
ular  sugar  beet. 

A  portion  of  each  was  taken,  and  the  two  samples  mixed  for  analysis 

Fresh  beets  from  Sail  Luis  Obispo : 

Specific  gravity  of  iuice 1.051 

Solid  contours  of  juice 17.0 

Percentage  of  cane  sugar 13. 0; 

Puriiy  coefficient 76,5 

These  figures,  it  will  be  noted,  agree  very  closely  with  those  obtaind 
from  the  beets  grown  by  Mr.  Nadeau,  near  Los  Angeles,  given  below 
It  should  not  be  forgotten  that  almost  all  have  been  grown  on  coni 
paratively  fresh  soils,  on  which  the  best  results  of  sugar-beet  culture  an 
rarely  obtained. 
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SUN-DRYING  OF  THE  SUGAR  BBET. 

That,  in  general,  sngar  beets  of  nnnsnally  high  quality  can  be  success- 
fully grown  in  many  regions  of  California,  has  now  been  sufficiently 
proved  by  the  tests  made  up  to  this  time,  as  well  as  by  the  practical 
working  of  the  manufacturing  establishments  that  have  been  managed 
with  a  reasonable  degree  of  business  tact  and  technical  skill.  That  the 
profitable  production  of  beet  sugar  depends  on  a  great  many  conditions 
besides  that  of  the  quality  of  the  raw  material  is  too  well  known  to  need 
discussion.  The  beets  will  not  bear  transportation  to  any  distauce,  and 
in  order  to  render  them  available  for  sugar  making  their  successful 
growing  must,  within  a  limited  area,  be  CQupled  with  cheap  fuel,  good 
and  abundant  water  supply,  and  reasonably  cheap  and  reliable  labor. 

It  has  often  been  attempted  to  free  this  industry  from  some  of  these 
restraints  by  rendering  the  beets  transportable  and  capable  of  being 
kept  all  the  year  by  drying.  But  to  do  this  by  artificial  heat  is  so  costly 
an  operation  that  it  can  be  made  to  pay  only  under  peculiar  circum- 
stances ;  hence,  as  a  matter  of  fact,  this"  expedient  has  been  thus  far 
bnt  little  resorted  to. 

The  dry  summer  climate  of  the  interior  of  California,  however,  seems 
to  offer  unexceptionable  facilities  in  this  direction;  for  where  raisins  can 
be  made  successfully,  cut  beets  can  be  dried  without  artificial  heat.  So 
far  no  raisin-making  country  has  attempted  the  beet-sugar  manufacture, 
hence  the  conditions  offered  here  are  entirely  new. 

At  the  suggestion  of  Mr.  Ernest  Th.  Gennert,  the  well-known  beet- 
sngar  expert,  who  has  been  chiefly  instrumental  in  introducing  this  in- 
dostry  east,  experiments  in  the  drying  of  beets  in  the  open  air  were 
carried  out  in  Southern  California,  and  some  of  the  beets  so  prepared 
were  sent  to  the  department  for  examination — one  lot  from  near  Santa 
Ana,  Los  Angeles  County,  by  Mr.  W.  H.  Spurgeon;  the  other  by  Mr. 
H.  J.  Budisill,  of  Riverside,  San  Bernardino  County.  The  following 
record  of  the  progress  of  the  drying  process  is  given  by  Mr.  Rudisill: 

EXPERIMENT  IN  DRYING  BEETS. 
First  experiment  with  ^^  Mangold  Wurlzel"  from  Santa  J»Ta,  Lot  Angeles  County, 


Bate. 


Temperatnre,  Fahren- 
heit. 


September  29 
September  30 
October  1  .... 
October  2 


58 
65 


76 
82 
85 
90 


I- 

^1 


Pounds, 
68  I   100 
73  I    46 


75 


20i 
15 


NoTB. — The  first  day  the  beets  were  spreail  upoii  a  cloth  on  the  ground,  when  I  found  they  did  not 
dry  as  rapidly  as  upon  a  weaffoldinj;,  or  platform,  a  few  feet  above  the  ground,  where  the  air  can  oir- 
cnlate  freely. 

Second  experiment  mth  ^^ Sugar  heets^^  from  yorthern  California. 


Date. 


I   Temperature.  Fahren- 
heit. 


6  a.  m.     12  ni. 


I- 

btes 


6p.  m.  I    P^  8 


Oetober  16 
October  17 
October  18 


5ri 

55 


79 

85 
85 


73 

7d 


Pounds. 
100 
29| 
26i 


XoTE. — A  light  north  wiud  set  in  on  the  morning  of  the  second  day.  and  continued  during  the  experi- 
ment. 
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Of  the  drjiDg  at  Santa  Afia,  done  J^bout  tbe  same  time,  Mr.  Spurgeon 
reports  that  100  pounds  were  in  twenty- four  hours  reduced  to  29^  poands, 
they  having  been  sliced  crosswise  into  disks,  about  one-half  an  ind 
thick,  and  spread  simply  on  boards.  These  slices  when  received  here 
were  dry,  but  pliable,  and  retained  20.6  per  cent,  of  moisture,  while  those 
sent  by  Mr.  Eudisill  contained  only  10.6,  and  would  evidently  have  kept 
indefinitely,  like  well-dried  apples.  The  results  of  their  examinatioo 
are  given  in  the  following  table,  the  sugar  percentage  being  stated  both 
for  the  absolutely  dry  substance  and  for  that  containing  10  perceDt. 
of  moisture,  as  will  be  the  case  on  an  average  in  practice. 


X  In  l>eet9  dried  with  10      I 

$  .  •  per  cent,  moisture.         S 
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Sugar  beet,  Riverside 68.0       63  0    I    86.09        3.91  5.411 

Santa  A fla  (Mangold) 64.0      58.15      86.25        3.75  4  Tl 

SantaASla i      62.1       55.92    ! 5  218 

I 


Not  having  received  any  of  the  fresh  material,  I  am  unable  to  state 
precisely  the  original  sugar  percentage  in  the  fresh  beets;  but  a  test 
made  by  Mr.  Gennert  gave  somewhat  over  twelve  per  cent.  Taking 
this  as  a  basis,  it  will  be  seen  that  the  weight  of  the  raw  material  has 
been  by  drying  reduced  to  one-fifth,  thus,  of  course,  diminishing  the 
freight  expenses  in  a  corresponding  ratio.  It  is  obvious  that  a  material 
containing  from  fifty-six  to  sixty-three  per  cent,  pounds  of  sugar  in  the 
one  hundred  will  bear  shipment  to  any  moderate  distance,  thus  render- 
ing it  possible  to  locate  the  manufactory  at  whatever  point  may,  on  the 
governing  considerations,  appear  most  desirable.  i 

During  1880  experiments  in  beet  drying  were  carried  out  on  a  large 
scale  in  Los  Angeles  County,  partly  under  the  direction  of  Mr.  Gennert, 
who  hoped  to  be  able  to  work  the  sun  dried  roots  by  an  abridged  pro- 
cess that  has  proved  feasible  with  fire-dried  beets.  The  slicing  macbiDe 
followed  the  laborers  digging  the  roots  in  the  field,  and  for  some  time 
the  expectations  raised  by  last  year's  experience  as  to  the  facility  of  sun 
drying  were  realized.  Foggy  weather,  unexpectedly  setting  in,  retarded 
the  operations,  and  as  the  sequel  showed  materially  damaged  a  portion 
of  the  stock  that  was  too  hastily  stored.  Moreover,  it  was  found  that 
the  sun-dried  beets,  not  having  been  subjected  to  as  high  a  tempera- 
ture as  in  the  case  of  fire  drying,  work  like  fresh  beets,  requiring  the 
use  of  charcoal  filters.  Notwithstanding  partial  failures  recorded  from 
this  year's  experience,  I  am  still  of  the  opinion  that  it  only  requires  a 
little  more  experience  in  the  management  of  the  drying  process  to  render 
the  dried-beet  crop  quite  as  certain  and  safe,  as  to  quantity  and  quality* 
as  any  other  now  grown. 

The  failure  of  the  apparatus  successfully  used  for  the  manufacture  of 
sugar  from  fire-dried  beets,  to  accomplish  the  same  object  in  the  case  of 
tlie  sun-dried  article,  i)laces  the  latter  simply  on  a  level  with  the  fresh 
beet,  so  far  as  the  purity  coefticient  is  concerned;  always  provided  tliat 
the  drying  process  has  been  properly  conducted  under  reasonably  favor 
able  atmospheric  conditions.    That  this  is  really  so  is  proved  by  tbe 
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assays  made  of  dried  beets  furnished  by  Mr.  Gennert  and  Mr.  R.  Na- 
dean,  of  Los  Angeles  (the  latter  one  of  the  parties  most  heavily  inter- 
ested in  the  enterprise),  which  are  given  below. 

This  assay  is  not  as  easy  a  matter  as  that  of  fresh  rodts,  in  which  case 
the  juice  cau  be  pressed  and  its  quality  ascertained  in  a  very  short  time. 
In  that  of  dried  beets  the  snbstancehas  to  be  extracted  with  water;  and 
according  to  the  quantity  and  temperature  of  the  latter,  the  results, 
e8i)ecially  as  to  the  purity  coefficient,  may  vary  materially,  the  latter 
being  usually  depressed. 

After  a  number  of  experiments,  the  following  general  method  was 
determined  upon  and  adhered  to.  Thirty  grammes  of  dried  beets  were 
finely  "  hashed,''  and  then  allowed  to  soak  over  night  in  an  amount  of 
water  sufficient  to  swell  them  to  their  natural  bulk,  and  cover  them 
over.  In  the  morning  the  swelled  beets  were  placed  in  a  displacement 
ap^ratus,  and  water  kept  to  50^  centigrade  was  allowed  to  pass  through 
slowly,  so  as  to  amount  to  six  hundred  cubic  centimeters,  more  or  less, 
by  three  o'clock  in  the  afternoon,  by  which  time  the  extract  had  ceased 
to  show  any  sugar  in  the  polarizer.  The  residue  was  then  pressed  for 
the  last  portions  of  the  juice,  and  the  extract  immediately  treated  in 
accordance  with  the  usual  methods  pursued  in  the  case  of  fresh  juice. 

The  results  given  in  the  table,  with  the  exceptions  noted,  were  obtained 
according  to  this  process.  In  judging  of  the  variations,  it  must  also 
be  kept  in  mind  that  the  amount  of  moisture  contained  in  the  sample,  at 
the  time  the  test  was  made,  was  not  in  every  case  determined.  The  av- 
erage commercially  assumed  is  about  10  per  cent.,  but  in  small  samples 
exposed  to  the  air  it  maj'  vary  from  about  seven  to  twelve  and  more. 
This,  of  course,  produces  an  apparent  variation  in  the  sugar  percentage, 
which,  however,  is  unimportant  for  the  present  purpose. 

iVo.  1. — Sliced  and  dried  beets  received  from  E.  Th.  Gennert,  Los  Ange- 
les, September  20, 1880.  Gray  ish- white,  uniformly  brittle.  Under  the  mi- 
croscope show  on  the  surface  abundant  brownish  crystals  of  cane  sugar. 
Taste,  that  of  fresh  beets ;  color  of  the  extract  saaie  as  fresh  juice. 

No,  2. — Sliced  and  dried  beets  received  from  the  hand  of  E.  ^N'adeau, 
of  Los  Angeles,  October  5.  Aspect,  color,  &c.,  about  the  same  as  in 
No.  1;  color  of  extract  the  same;  sugar  crystals  on  surface  not  quite  so 
abundant. 

No.  3. — Two  fresh  beets,  sent  from  Alvarado  sugar  factory,  said  to 
come  from  R.  Nadeau,  Los  Angeles,  and  presumed  to  represent  the  qual- 
ity of  the  beets  dried  by  him.  Slightly  wilted  when  received,  October 
31,  but  otherwise  in  good  condition.    Each  was  separately  assayed. 
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3lo.  1.  Dried  beets,  from  E.  Th.  Gennert : 

A 

B I    50.00 

C l.OlOo        2.69'    56.34 

mo.  2.  Dried  beetn,  from  K.  Ntdean :  i 

A ; I    42.07 

B 1.0100         2.56       46.05         68.40 

C 1.0108        8.77  1    46.87!        69.9 

»•.  3.  Fresh  beets,  from  R.  Kadeau:  i 

A 1.070       17.14       12.8    '        74.9 

B 1.071       17.14  1     12.3  71.5 
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Determinations  A  and  B,  ]^o.  1,  were  made  before  the  regular  process 
above  detailed  had  been  adopted,  and  are  affected  by  incomplete  ex- 
traction as  well  as  by  a  high  percentage  of  moistnre.  The  same  is  tnie 
of  A,  No.  2.  The  last  determination  in  each  case  I  consider  the  tme 
standard  of  comparison,  the  others  being  simpl3'^  corroborative  and  min- 
imal. It  will  be  seen  that  in  the  case  of  Nadeau's  beets  the  iresh  and 
dried  beets  accord  in  regard  to  purity  coefficient  quite  as  nearly  as  is 
commonly  the  case  with  different  samples  of  fresh  beets.  If  there  luu 
been  any  lowering  of  this  important  factor  by  the  drying  process,  it  has  6e» 
insignificant.  Moreover,  the  percentage  of  sngar  in  the  dried  sample  is 
almost  precisely  what  it  should  be,  in  the  accepted  proportion  of  foar 
parts  by  weight  of  green  beets  to  one  of  dried. 

The  conclusion  is,  that  green  beets  of  proper  grade  for  sugar  making 
do  not  loose  their  usefulness  for  this  purpose,  in  any  sensible  degree,  by 
a  carefully  conducted  process  of  sun  drying  in  the  climate  of  Los  Angeles. 
This  is  abundantly  corroborated  by  the  results  obtained  from  the  sample 
furnished  by  Mr.  Gennert,  evidently  made  from  a  beet  of  higher  sugar 
percentage  than  the  average  (which  seems  to  be  about  12  per  cent.),  wid 
also  of  high  purity  coefficient.  No  sugar  maker  could  desire  a  finer  ma- 
terial to  work  upon. 

In  the  face  of  these  facts,  which  only  confirm  the  reasonable  supposi- 
tion of  any  one  familiar  with  the  subject,  and  with  the  climatic  conditioos 
of  Southern  Califonna,  the  statement,  somewhat  industriously  circulated, 
that  the  whole  scheme  is  a  failure,  appears  rather  premature.  There 
certainly  has  been  a  failure  of  success  in  treating  the  sun-dried  beets 
like  those  dried  at  a  higher  temperature,  and  it  is  greatly  to  be  regret- 
ted that  this  important  point  was  not  ascertained  before  heavy  invest- 
ments in  beet  drying  were  made.  In  addition,  there  has  been  a  partial 
failure  to  manage  the  drying  i>rocess  so  as  to  secure  a  uniformly  good 
product,  and  this,  as  might  be  expected,  has  carried  with  it  a  failure  to 
produce  from  the  resulting  material  such  average  of  sugar  as  might 
have  been  justly  expected  from  the  quality  of  the  green  beets,  as  well 
as  from  the  assays  above  repiirted. 

My  attention  was  drawn  to  this  fact  by  a  communication  from  Mr.  E. 
H.  Dyer,  superintendent  of  the  Alvarado  sugar  factory.  He  stated  that 
the  sugar  obtained  from  the  working  of  five  tons  of  Mr.  Nadeau's  dried 
beets  had  yielded  only  20  i>er  cent,  of  manufactured  sugar,  and  sent  at 
the  same  time  a  sample  of  dried  beets,  stated  to  be  similar  in  quality 
to  the  lot  used  in  the  experimental  manufacture. 

This  sample  of  dried  beets  differed  very  obviously  in  appearance  firom 
those  furnished  by  Mr.  Gennert  and  Mr.  Xadeau.  Its  aspect  was  darker, 
and  inspection,  as  well  as  microscopic  examination,  showed  it  to  consist 
largely — to  the  extent  of  about  one-half  by  bulk — of  brown,  soft  shred; 
with  but  few  sugar  crystals  on  the  surface.  Some  of  these  showed  o 
the  crosscut  a  white  center  streak  within  the  brown  covering.  Th 
lack  of  sweetness  and  the  difference  of  taste  was  noticeable  at  once.  Th 
different  portions  of  the  sample,  moreover,  differed  in  the  proportion 
the  sound,  white  fragments  intermixed  with  the  brown. 

The  following  assays  have  been  made  at  the  California  Agricultiii 
College  of  beets  received  from  parties  in  WashingtonTerritory,de8irin 
authentic  information  as  to  the  quality'  of  the  beets  thus  far  produ 
by  them  on  a  small  scale : 

Xo.  1.— Beets  grown  by  3Ir.  S.  M.  Wait,  of  Dayton,  Washington  Ten 
ritory ;  one  weighing  about  1 7  and  the  other  about  12  ounces ;  crisp  and 
in  good  condition  when  received. 

yo,  2. — Sugar  beet  grown  by  Mr.  E.  Meeker,  Puyallup,  WashiogtoDi 
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Territory ;  sent  at  the  request  of  Mr.  M.  G.  Marsiliot,  of  the  United 
States  revenue  steamer  Wolcott^  Port  Townsend;  weight  about  16^ 
ouDces;  somewhat  bruised  and  wilted  when  received. 


Constituenta. 


Specific  gravit  J  of  juice. 
Peroentage  of  erne  sagar 
Purity  eoefficiest 


No.  2. 


1.058 
12.68 
90.5 


This  is  a  very  fair  showing  for  the  Washington  beets,  but  it  is  prob- 
ably not  the  best  that  can  be  done.  !No.  1  was  decidedly  immature  as 
yet,  as  was  shown  by  the  peculiar  behavior  of  the  juice.  A  few  weeks^ 
more  growth  would  doubtless  have  greatly  raised  its  purity  coefficient 
and  also  its  sugar  percentage. 

The  high  purity  of  the  juice  of  No.  2  is  very  encouraging,  and  if  sim- 
ilar in  the  root«  grown  in  Eastern  Oregon  and  Washington,  the  sun-dry- 
ing process  would  probably  be  found  as  applicable  there  as  in  Southern 
California.  The  frequent  summer  rains  of  the  Puyallup  region  would 
forbid  the  use  of  this  method  there. 

So  far  as  known,  no  attempt  to  cultivate  the  sugar  beet  has  as  yet  been 
made  in  Arizona,  or  in  the  interior  Territories. 

The  following  table  shows  the  results  of  assays  of  this  sample,  the 
first  two  being  taken  from  different  portions  of  the  mass,  the  third  rep- 
resenting the  average  of  the  whole: 


Constituents. 


Specific  gravitj  of  Juice  or  extract 
Solid  oontentfl  of  Juice  or  extract . .. 

Peromtage  of  cane  sugar , 

Purity  coefficient 

Moisture,  per  cent 


Dried   beets  from  Al- 
varado. 


28.29 


10.13 
8.09 
34.15 
51.46 
11.50 


1.0085 


^28. 24 
47.00 


A  comparison  of  these  results  with  those  recorded  on  the  previous 
table  shows  an  enormous  difference,  not  only  in  the  sugar  percentage 
(nearly  two  to  one),  but  also  a  depression  of  the  coeflftcient  of  purity, 
which  renders  the  mat<erial  altogether  unfit  for  the  purposes  of  the  sagar- 
maker.  In  the  interest  of  a  promising  industry  it  cannot  but  be  a  mat- 
ter of  regret  that  the  only  large  scale  attempt  to  manufacture  sugar  from 
sun-dried  beets  should  have  been  made  with  half  spoiled  stock,  which, 
by  a  little  attention  and  technical  understanding,  could  have  been  read- 
ily recognized  as  such  and  rejected.  While  it  proves  nothing  at  al^ 
against  the  feasibility  of  such  manufacture,  it  has  engendered  a  preju- 
dice in  the  public  mind  which  it  may  take  some  time  to  overcome.  It 
is  xiot  unusual  that  such  mistakes  are  made  in  the  infancy  of  a  new  in- 
dustry or  improvement,  or  that  manufacturers  and  others,  having  their 
regular  routine  and  established  interests,  should  assume  a  negative  at- 
titude toward  it.  It  may  even,  for  a  time,  be  dropped  altogether;  but  if 
intrinsically  sound,  as  I  fully  believe  the  beet-drying  industry  will 
prove  to  be,  it  will,  in  time,  find  its  place  among  the  recognized  branches 
of  California  agriculture. 
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It  would  thus  seem  tbat  in  California,  if  anywhere,  the  beet-sngar 
industry  may  look  forward  to  a  prosperous  future:  the  only  possible 
danger  being  the  open  competition  of  the  sugar  cane,  both  at  home  awl 
abroad,  with  which,  having  the  advantage  of  a  purer  juice,  obtained 
with  little  trouble  and  expense,  and  yielding  a  merchantable  sirup  as 
its  by-product,  it  would  seem  impossible  for  the  beet  to  compete.  It 
has  (lone  so  elsewhere,  mainly  under  the  protection  of  a  taritt",  or  (as 
between  the  East  and  the  Sandwich  Islands),  under  that  of  long  trans 
portation.  While  thi«  is  true,  it  is  also  indisputable  that,  both  in  Cal 
ifornia  and  in  the  East,  the  beet-sugar  manufacture  has  proved  remo 
nerative  whenever  conducted  under  proper  management  and  good 
natural  conditions;  and  when  the  drying  i)rocess  is  brought  in,  enabling 
the  manufacturer  to  run  throughout  the  year,  as  against  the  sugar 
cane  process,  which  is  crowded  into  a  short  harvest  season  almost 
everywhere  (save  in  the  Hawaiian  Islands),  enabling  him  also  to  boil 
juices  even  more  concentrated  than  that  of  the  sugar-cane,  by  the  use  of 
the  maceration  process.  The  balance  of  advantage  may  readily,  after 
all,  be  found  on  the  side  of  beet-sugar  industry.  It  seems  probable  at 
this  time  that  this  question  will  soon  be  practically  tested,  perhaps  not 
only  in  California,  but  also  further  north,  the  high  prices  of  sugar  and 
their  frequent  and  apparently  arbitrary  fluctuations  having  called  pop- 
ular attention  strongly  to  the  subject. 


REPORT  ON  THE  STANDARD  SUGAR  REFINERY,  ALVARADO, 

CALIFORNIA. 


By  R.  \V.  Furnas. 


The  commission,  under  special  instruction  to  '^particularly  investigate 
and  report  the  present  status,  oi>erations,  capabilities,  actual  produc- 
tions, aud  future  prospects  of  the  '  Standard  Sugar  Manufacturing  Com- 
pany,' at  Alvar^do;  Cal. — the  operations  of  this  company  embracing  its 
means  and  efforts  in  raising  beets,  as  well  as  the  results  of  its  manufact- 
ure of  sugar'^ — report  a  visit  to  the  manufactory  oy  October  18,  1881, 
and  found  it  in  charge  of  Mr.  E.  H.  Dyei;  general  superintendent,  who 
cheerfully  afforded  every  means  for  obtaining  desired  information. 

The  system  in  use  is  known  as  the  "Roberts  Diffusion."  Operations 
were  finst  commenced  in  the  year  1870.  Over  a  quarter  of  a  million  dol- 
lars were  sunk  or  lost  before  any  ]»roftts  were  realized.  The  original 
investment  was  a  fraction  over  $200,000.  The  present  (second  hand), 
$135,000.  The  working  season  is  from  September  to  February.  Dur- 
ing that  time,  1,239,503  pounds  of  sugar  were  made  in  1880-81,  as  shown 
by  the  books  of  the  company.  The  quality  of  the  product  ranks  high, 
and,  where  it  is  not  known  as  beet  sugar  grades  with  Cuba  brands. 
Sold  under  its  true  name,  however,  it  commands  a  small  fraction  less, 
say  one  eighth  to  one- fourth  of  a  cent  pei*  pound.  Eighty  hands  are  em- 
ployed in  the  factory  proi>er.  Skillecl  labor  is  paid  $3  to  $3.50  per  day ; 
the  *'  boiler"  $6  per  day.  Unskilled  labor  the  same  as  in  other  indus- 
tries in  the  locality.  Common  laborers,  principally  Chinese.  '*  In  fact," 
says  the  superintendent,  "we  cannot  get  along  without  Chinese  labor." 

Experience  shows  that  16  per  cent,  saccharine  matter  in  the  beet  juice 
will  yield  13  per  cent,  of  sugar;  20  per  cent,  of  saccharine  matter,  18.9 
sugar.     The  last  is  considered  an  extra  quality  and  yield. 

The  capacity  of  this  factory  is  100  tons  of  raw  beets  per  day;  12,000 
tons  are  worked  up  during  the  season.  About  twenty-four  hours  are 
consumed  from  the  time  the  raw  beets  enter  the  washing-machine  until 
the  perfect  sugar  is  produced.  The  company  principally  contracts  with 
farmers  for  beets  delivered,  pa.\ing  from  $i  to  $4.50  per  ton,  as  they 
come  from  the  field,  topped.  The  average  yield  is  15  tons  per  acre. 
Medium-sized  beets  are  preferable  in  all  respects.  The  most  profitable 
and  desirable  variety  of  beet  is  the  White  Silesian.  The  company  has 
100  acres  of  its  own  in  beets.  Land  in  this  vicinity,  suitable  for  beet 
culture,  is  valued  as  high  as  $300  per  acre.  Land  rents  for  $20  per 
acre. 

The  commission,  before  visiting,  was  advised  that  there  existed  in 
the  public  mind  a  strong  suspicion  that,  even  in  the  management  of  the 
Alvarado  Factory,  there  were  interests  ad\'erse  to  successful  sugar-beet 
manufacture  in  the  United  States,  and  hence  failure  was  preferable  to 
success.  After  careful  investigation,  the  commission  do  not  share  in 
such  suspicion,  as  regards  this  establishment  at  least,  but  are  of  opin- 
ion that  good  faith  has  been  exercised,  and  everything  possible  done  to 
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render  the  enterprise  a  success;  and  this,  we  further  believe,  has  beeD 
accomplished.  Mr.  Dyer  has  been  connected  with  the  effort  from  the 
first,  is  still  a  party  in  interest,  and  quite  elated  over  the  final  result 
in  securing  a  prime  article  of  sugar,  with  fair  marginal  profit. 

That  the  sugar-beet  industry  in  the  United  States  is  now  an  established 
fact,  your  commission  entertain  no  doubt,  and  think  that  the  importance 
of  encouraging  it  cannot  be  overestimated. 

The  wise  policy  of  France,  Germany,  and  othfer  foreign  countries,  with 
natural  advantages  not  superior  to  ours,  has  made  them  exporters  of 
beet  sugar. 

Without  attempting  argument  on  this  i)oint,  we  are  free  to  advise, 
at  least,  such  aid,  both  national  and  State,  as  will  remove  any  and  all 
obstacles  that  may  stand  in  the  way  of  successful  prosecution  of  indi- 
vidual efforts  now  being  made  or  hereafter  to  be  made.  We  learn  a 
leading  existing  obstacle  to  be  the  inability  to  utilize  all  the  products 
of  sugar  beets — what  is  known  in  business  parlance  as  *'  low  products." 
After  investigation,  thought,  and  conviction  as  to  tbe  particular  point 
involved,  we  cannot  more  plainly  state  the  case  than  to  use  the  words 
of  Sui)erintendent  Dyer  in  presenting  the  matter: 

In  the  manufacture  of  beet-root  smgar,  we  have  a  large  quantity  of  molasses  tUt 
is  unfit  for  domestic  use,  and  can  only  be  utilized  profitably  by  distilling  into  alcohol. 
This  is  done  in  Europe,  and  is  a  source  of  income. 

This  alcohol  cannot  be  converted  into  whisky,  as  it  has  an  unpleasant  taste  and 
odor,  and  can  only  be  made  useful  in  the  arts  or  for  mechanical  uses.  But  Id 
consequence  of  the  heavy  internal-revenue  tax,  distillers  here  claim  that  theycaD- 
not  ailbrd  to  pay  us  but  about  the  cost  of  cooperage  and  freight,  and  we  are  obliged 
to  run  the  beet  molasses  to  waste. 

In  consequence  of  this  we  lose  an  import-ant  source  of  income.  In  Europe,  after  the 
molasses  is  distilled,  the  salts  remaining  are  all  profitably  utilized  in  the  maunfactnre 
of  different  chemicals.  We  are  deprived  by  this  tax  of  all  these  sources  of  income. 
We  ask  Congress  to  grant  us  relief  from  this  loss,  by  permitting  alcohol  to  be  dis- 
tilled from  beet-root  molasses  and  be  exempt  from  paying  an  internal-revenue  tax. 

Proper  safeguards  can  be  devised  to  prevent  fraud.  No  molasses  should  be  alluwed 
to  be  distilled  until  after  at  least  three  products  of  sugar  have  been  extracted. 
There  still  remains  a  large  percentage  of  sugar  that  is  uncrystallizable  on  acconut  of 
tbe  salts  and  other  impurities  which  always  remain  in  the  molasses. 

In  conclusion,  the  commission  join  in  a  desire  that  Congress  aid  this 
great  enterprise  in  such  manner  and  to  such  an  extent  as  in  its  wisdom 
will  best  secure  the  interests  of  the  American  people,  believing  that  in 
so  doing  an  industry  will  be  developed  second  to  no  other  in  the  United 
States. 

SUGAR   CANE  AND   SORGHUM. 

The  culture  of  sugar  cane  has  not,  as  yet,  been  carried  on  on  a  large 
8(;ale  in  California.  But  numerous  experiments  on  a  small  scale  have 
shown  that  it  succeeds  Avell  an<l  is  of  good  quality  in  Los  Angeles,  San 
Bernardino,  and  San  Diego  Counties.  Whenever  grown  on  irrigated 
ground  there  can  be  little  doubt  that  it  w  ill  also  succeed  in  a  large  part 
of  the  San  Joaquin  Valley,  as,  according  to  Mr.  W.  H.  Sanders's  ex- 
perience, it  does  in  Fresno. 

The  extension  of  its  cultivation  will,  I  think,  depend  more  upon 
commercial  than  climatic  considerations;  although  probably  the  "bay 
climate,"  as  well  as  that  of  the  immediate  coast  southward,  is  probably 
too  cool  to  develop  the  sacchariue  juice  to  perfection. 

Not  so  with  the  sorghum,  which  succeeds  well  from  San  Diego  to  Or- 
egon, though  probably  with  great  variations  as  to  its  sugar  percentage. 
Several  varieties  of  sorghum  have  for  some  years  past  been  grown  on 
the  experimental  grounds  of  the  Agricultural  College  at  Ba'rkeley,  and 
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the  results  of  the  assays  of  some  of  the  samples  so  grown  are  given  be- 
low. In  the  great  valley  of  California,  sorghum  has  long  been  grown 
for  forage,  to  a  greater  or  less  extent ;  but  the  introduction  of  varieties 
specially  adapted  to  sugar  making  is  of  comparatively  recent  date.  As- 
says of  Early  Amber  cane,  grown  from  seed  received  from  the  Department 
of  Agriculture  at  Washington,  at  Bakersfield,  Kern  County,  and  on  the 
Lower  Sacramento,  are  given  in  the  table  below.  Excellent  samples  of 
raw  sugar,  rudely  made  from  sorghum  juice,  have  also  been  received 
from  Bakersfield.  The  samples  grown  on  the  Sacramento  were  intended 
to  be  worked  into  sugar  at  the  Isleton  beet-sugar  factory,  but  the  re- 
sult has  not  transpired. 

It  is  apparent  at  a  glance  that  the  showing  for  sugar-making  piiri)oses 
is  considerably  better  than  the  average  shown  by  the  experiments  made 
at  the  Massachusetts  Agricultural  College,  and  quite  as  encouraging 
as  the  results  obtained  in  the  Western  Stales  during  the  past  seasons. 

Doubtless  the  climate  and  soil  have  a  great  intluenca  on  the  absolute 
and  relative  amounts  of  the  several  kinds  of  sugar,  and  actual  experi- 
ment can  alone  determine  whether  or  not  in  any  particular  region  the 
quality  of  the  juice  can  be  made  such  as  to  render  sugar  making  profit- 
able. The  fact  that  the  Amber  cane  juice  was  of  such  good  quality  even 
in  the  bay  climate,  would  seem  to  render  it  probable  that  in  the  warmer 
climateH  in  the  interior  much  better  results  could  be  obtained,  as  is  act- 
ually shown  by  the  assay  of  the  Bakersfield  samples. 

An  assay  of  sugar  cane  grown  and  cut  late  in  December  serves  for 
convenient  comparison  both  as  to  sugar  percentage  and  purity. 

No.  1. — Amber  cane  grown  on  the  agricultural  grounds  of  the  Uni- 
versity of  California;  cut  during  the  first  week  in  October,  1879,  grain 
being  in  dough.  In  1880  the  cold,  foggy  summer  was  a  drawback  to  the 
development  of  the  saccharine  juices,  and  the  results  have  probably  been 
as  little  favorable  as  they  are  ever  likely  to  be. 

Samples  of  sorghum,  grown  during  that  season,  were  received  from 
Bakersfield,  Kern  County,  from  Mr.  J.  W.  Brooks,  secretary  of  the  Kern 
County  Improvement  Association,  under  whose  auspices  seed  was  dis- 
tributed last  spring. 

No.  2. — Early  Amber,  from  Bakersfield,  was  considerably  wilted  when 
worked.    Received  October  5,  1880. 

Noit,  3  and  4. — The  Imphee  and  Minnesota  Amber  canes  from  Bakers- 
field were  rather  wilted,  but  not  so  dry  as  No.  1.    Received  November 

15. 1880. 

No.  5. — The  Amber  from  University  grounds  was  worked  the  same 
day  it  was  cut,  November  16,  1880. 

No.  6. — Cuzco  corn,  grown  by  Mr.  Chabot,  of  Fruit  Vale,  near  Oak- 
land.   Fresh  and  verj-  succulent.    Received  in  October,  1880. 

No.  7. — Grown  and  sent  by  Charles  A.  Wetmore.  Received  and 
assayed  January  6, 1881. 

No.  8. — Grown  on  Sacramento  River,  six  miles  above  Rio  Vista. 
Forty-two  days'  growth ;  cut  on  August  5 ;  received  and  assayed  August 

12. 1881.  It  was  somewhat  dry,  as  it  had  been  exposed  to  the  air  after 
being  cut.    Sent  by«Maximilian  Taubles. 

No.  9. — Grown  at  Isleton ;  planted  May  15, 1881 ;  cut  August  22 ;  aver- 
age height  of  stalk  9  feet  6  inches,  and  thickness  1  inch.  Assayed  Au- 
gust 24  (sample  from  four  stalks).     Sent  bj  Mr.  Taubles. 
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Away 8  of  California  sorghums  and  sugar  cane. 


•  >. 

Yaiieties.  -S 

i. 

an 

1879.  I 

No.  1.  Eailj' Amber,  Uiiiversiti' grounds •• 1.0605 

1880. 

No.  2.  Early  Amber,  from  Bakersfleld f i  1.082 

No.  3.  Imptiee,  from  Bakersfleld  i  1.005 

No.  4.  Dark  Earl v  Minneimta  Amber,  from  Bakerefield 1. 100 

No.  5.  Early  AmWr,  Universitv  grouude. i  1. 076 

No.  6.  Cuzco  corostalk,  Oaklaiicl '  1.050 

1881.  , 

No.  7.  Early  Amber,  Sacramento  County,  immature 1 . 072 

No.  8.  Early  Amber,  Sacramento  County,  mature I.  067 

No.  9.  Sugarcane 1.076 
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24.60 
18.55  , 
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15,13 

9.30 

14.tl3 

13.67 

7.05 
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5&(0 

7&3» 

64. « 

17.50  , 
16.41 
18.4 

4.32 
10.87 
16.09 

2i3t 
68.34 
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It  appears  from  the  above  table  that  the  Early  Amber  eaue,  even  in 
the  past  unfavorable  season  of  1880,  has,  in  Kern  County,  attained  a 
sugar  i)erGentage  almost  equal  to  the  average  of  Louisiana  sugar  caoe, 
with  a  very  satisfactory  purity  coefficient,  between,  seventy  six  and  sev- 
enty-seven; and  even  in  the  cool  bay  climate,  and  under  the  sommer 
fogs  of  the  Golden  Gate,  it  has  reached  13§  per  cent.,  with  an  equally 
good  purity  coefficient. 

The  "Dark  Early  Minnesota  Amber"  has  rather  too  low  a  purity  co- 
efficient for  sugar  making,  at  least  at  the  time  when  tested.  It  seemed 
a  little  past  the  best  condition. 

The  Imphee  is  very  far  inferior  to  the  Early  Amber,  and,  as  the  sample 
stood,  would  not  even  have  made  very  good  sirup. 

The  stalk  of  the  Cuzco  corn,  though  having  a  somewhat  higher  purity 
Mjoefficient  than  the  Imphee  and  Dark  Amber,  would  also  serve  for  simp 
only;  and  considering  its  low  percentage  in  the  juice,  and  smaller  pro- 
duction on  the  same  area,  there  can  be  no  reason  to  prefer  it  to  the 
Amber  cane.  The  latter  seems,  therefore,  decidely  the  crop  to  select  for 
sugar,  making,  unless,  indeed,  the  true  sugar  cane  should  yield  a  macb 
better  result  than  there  is  reason  to  anticipate,  considering  experience 
in  the  Southern  United  States.  The  rapid  growth  and  early  maturity  of 
the  Early  Amber  alone  recommend  it  highly,  as  against  the  tardj'  matur- 
ity, and  frequent  damage  from  frost  that  proverbially  render  the  culture 
of  the  true  sugar  cane  m  Louisiana  a  matter  of  thirteen  month's  work, 
and  very  liable  to  accident. 

The  continued  interest  in  the  subject  of  sugar  production  at  home,  as 
well  as  the  desire  for  a  greater  diversification  of  crops,  has  induced 
numerous  experiments  in  the  growing  of  sugar-)»roducing  plants  during 
the  past  few  seasons.  This  has  especially  been  the  case  in  the  Upper 
San  Joaquin  Valley,  Kern,  Tulare,  and  Fresno  Counties. 

SUGAR  FROM  WATERMELONS. 

The  practicability  of  manufacturing  sugar  from  melons  has  often  beeu 
discussed,  and  varying  opinions  on  the  subject  have  been  i)ut  forth, 
based,  doubtless,  ui)on  the  varying  results  obtained  in  different  climates 
and  soils.     Both  watermelons  and  muskmelonshave  been  actually  used 
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for  the  manufacture  of  sugar  in  Western  Europe;  but  the  fact  that  the 
JDclustry  has  never  assumed  important  proportions  seems  to  indicate 
that  it  is  subject  to  special  difficulties.  On  the  whole,  it  is  well  under- 
stood that  the  sugar  contained  in  fruits  is  predominantl,y  of  the  non- 
crystallizable  kinds,  viz.,  grape  and  sirup  sugars  rather  than  cane  sugar; 
yet  the  latter  is  very  generally  present,  and  in  varying  proportions,  ac- 
cording to  circumstances,  even  in  the  same  fruit. 

The  facility  with  which  watermelons  especially  may  be  grown  in  the 
warmer  portions  of  the  State,  their  fine  quality  and  great  abundance, 
BO  as  to  be  frequently  a  drug  in  the  market,  forcibly  suggests  that,  if  it 
be  possible  to  use  them  in  the  manufacture  of  sugar  or  sirup,  it  might 
be  a  profitable  industry,  since  it  could  be  carried  on  on  a  small  scale  by 
farmers,  with  very  little  outlay  for  appliances^  for  the  juice  of  the  water- 
melon is  easily  obtained,  and  is  so  nearly  free  from  the  impurities  which 
render  the  working  of  beet  juice  troublesome  and  expensive,  that  little, 
if  any,  purification  (defecation)  would  be  likely  to  be  needed  before  evap- 
oration. 

Upon  a  suggestion  made  in  August  of  the  present  year,  through  the 
colnmns  of  the  Rural  Tress^  by  Mr.  H.  Hutchius,  of  Lodi,  San  Joaquin 
County,  a  full  investigation  of  the  subject  was  determined  upon,  and 
the  material  therefor  was  furnished  by  Mr.  Hutchins,  in  the  shape  of  a 
crate  of  fine  melons,  about  the  middle  of  September.  The  melons  were 
of  two  varieties — one  long,  with  thin  rind  and  yellow  seeds,  red-fleshed 
and  very  sweet;  the  other,  roundish  and  short,  with  thicker  rind  and 
firmer  pulp,  not  quite  so  sweet  to  the  taste. 

Seven  melons  altogether  were  examined,  a  record  being  kept  of  their 
re8[>ective  weights,  form,  degree  of  ripeness,  &c.,  and  in  Kos.  1  and  2, 
considered  as  representative  samples,  respectively,  of  the  long  and  round 
varieties,  the  proportion  of  the  rind  to  pulp  and  kernels  was  determined. 

Melon  No.  1. — Long,  thin  rind,  white  seed,  fully  ripe. 

Melon  No.  2. — Short,  roundish,  thick  rind,  moderately  ripe,  black  seed. 

Melon  No,  3. — Like  No.  1,  black  seed,  slightly  over-ripe. 

Melon  No,  4. — Like  No.  2,  smaller,  very  ripe. 

Melon  No.  5. — Like  No.  3,  but  quite  under-ripe. 

Melon  No.  6. — Like  No.  2,  but  fully  ripe. 

Melon  No.  7. — Like  No.  1,  smaller,  rather  green. 

Table  ofresulU  of  examination  of  watermelon9. 

I.-JUICE. 
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!      KU. 
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Per  cent. 

Ko.  1 

*13.0 

1.039 

9.75 

2.71 

7.94   1 

No.  i 

11.75 

1.035 

8.8 

t.823 

t7.977 

No.3 

1          5l30 

1.0388 

9.75 

tl.97 

W.78 

.27:  .09  soluble; 

yo.4 

7.50 

1.  0387 

S.1 

tl.4 

t7.3      S 

.  18  insoluble. 

Ko.5 

j          7.50 

1.036 

9.0 

2.07 

6.93 

No.« 

'        11.20 

1. 0345  < 
1.038 

8.625 
0.5 

2.42 
3.46 

6.205 
6.04  J 

Xo.7 

10.60 

*  The  kilnp^m  is  nearly  2|  poands. 
,  Ut  in  pmbable  that  the  cano-sagar  determination  in  these  cases  was  too  low.  in  consequence  of  an  error 
in  mtnipulation,  and  si  ould  be  thrown  out  in  averaging  the  results. 
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II.— WHOLE  MELON. 

No.l,  conslstiDg  of—  Pere«t 

Seeds 120 

Palp 4«.796 

Rind 50.000 

No.  2,  consisting  of — 

Seeds .' 1.!^ 

Pulp 35.68 

Rind 62.1^ 

III. — ^MELOX  PULP  AFTER  PRESSING  JUICE. 

No.  1.— Ash 345 

Organic  matter 6,891 

Water 92.764 

No.  2.— Ash i75 

Organic  matt^^r  ..' 4.43 

Water 95.»4 

IV.— JUICE  OF  MELON  RIND. 

Peront, 

No.  1. — Specific  gravity 1.022 

Solid  matter 5.7 

Cane  sagar 3!^ 

Other  sugar  and  imparities 5.371 

V. — PRESSED  PULP  OF  RIND. 

PerceaL 

No.  1.— Ash 1.169 

Organic  matter 6.70? 

Water 92.1*3 

VI.— SEEDS,   FRESH. 

PsrcfBt 

No.  1.— Ash 1.54 

Organic  matter 48.66 

Water 49.8 

No.  2.— Ash 1.27^ 

Organic  matter 41.8 

Water 56,9a 

• 

VII. — NO.   2.— SEEDS,  AIR  DRIED. 

Per  orat. 

Hasks ^ 66. 0« 

Kernels 37.958 

VIII.— KERNEL  HUSKS,   AIR  DRIED. 

Per  cent 

Ash i.A\i 

Organic  matter  and  water 98.958 

The  hulled  kernels,  by  drying  and  extraction  with  boiling  ether,  were 
found  to  be  of  the  following  composition : 

IX. 

Per  ceal 

Water 11. 2W 

Oil 43.15 

Extracted  kernels • 45,6^5^ 


On  burning  the  extra<?ted  kernels,  they  yielded  9.61  per  cent,  of  asb, 
and  therefore  contained  90.39  per  cent,  of  vegetable  matter. 

From  the  data  given  in  tables  seven  and  nine,  it  appears  that  the  air- 
dried  melon-seeds  contained  15.4  per  cent,  of  oil.  This  oil  is  pressed 
in  the  south  of  France  and  used  for  the  table. 

As  to  the  main  point  in  question,  it  appears  from  table  1  that  the  aver- 


ir 
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age  amount  of  all  kinds  of  sugar  and  solid  matter  in  watermelon  juice 
18  a  little  over  nine  (9.1)  per  cent,  on  an  average,  but  that  of  this  amount 
only  2.66,  or  not  quite  one-third  by  weight,  is  cane  sugar.  This  is  far 
too  little,  in  proportion  to  the  other  substances,  to  be  made  available 
for  the  manufacture  of  cane  sugar,  and  the  proposition  to  use  the  water- 
melon tor  this  purpose  is  thus  efTectually  disposed  of  in  the  negative. 

Nevertheless,  it  appeared  probable  that  a  bright  and  palatable  sirup, 
not  liable  to  granulation^  could  be  advantageously  produced  from  the 
watermelon,  especially  since  the  amount  of  ash  in  this  juice  is  so  insig- 
nificant; but  on  making  the  experiment  it  was  found  that  whether  the 
juice  be  evaporated  by  itself,  and  purified  only  by  skimming,  or  whether 
it  be  defecated  with  lime,  as  seems  most  desirable,  the  resulting  sirup 
was  always  of  so  very  dark  a  tint,  although  pleasant  to  the  tast-e,  and 
tiierefore  well  enough  adapted  to  home  use,  it  would  scarcely  be  ac- 
cepted in  the  general  market.  I  hope  yet  to  devise  means  practicable 
in  the  family  for  obviating  this  unexpected  difficulty.  It  is,  of  course, 
readily  overcome  by  filtration  through  bone  charcoal,  as  is  done  in 
sngar  refining,  but  this  operation  is  too  troublesome,  lengthy,  and  costly 
on  the  small  scale  to  be  resorted  to  by  housekeepers  in  the  country. 

The  darkening  of  the  sirup  is  obviously  due  to  the  influence  of  the 
au*on  some  organic  substance  (oxidation),  and  not  to  any  action  of  the 
ash  ingredients,  whose  amount  is  scarcely  one-half  of  what  is  found  in 
the  best  beet  juice. 

OBAPE  SIRUP, 

It  has  already  been  stated  that  during  the  period  of  greatest  depres- 
eiou  of  the  wine  interest  in  California,  other  modes  of  utilizing  the  grape 
were  sought,  for  by  the  grape-growers,  and  among  these  was  the  con- 
version of  the  fresh  juice  into  sirup.  A  large  scale  experiment  in  this 
direction  wa«  made  in  1876  by  Mr.  Weinberger,  of  Saint  Helena,  Napa 
County.  The  must  was  clarified  with  lime,  and  then  evaporated.  While 
it  is  not  likely  that  the  temptation  to  thus  dispose  of  the  grape  crop  will 
occur  again,  the  results  obtained  should  be  put  on  record. 

The  specimen  was  furnished  for  examination  as  to  the  possibility  of 
preventing  the  separation  of  the  grape  sugar,  whereby  the  whole  be- 
comes solid,  or  at  least  a  thick  paste.  In  this  condition  it  is  not  con- 
Bidered  a  very  merchantable  article.  When  received  the  sample  had  but 
a  slight  sediment  of  grape  sugar,  but  after  some  weeks  the  whole  ap- 
peared solid.  The  color  was  light  brown,  taste  pleasant,  but  without 
any  distinct  grape  flavor.  The  sirup  dissolved  in  water  perfectly  clear, 
and  addition  of  alcohol  gave  no  precipitate  either  of  gum  or  albumi- 
noids. 

Specilic  gravity 1.385 

n ater  reiiiAining,  per  cent 20.  HO 

^ount  of  ash,  percent * 1.014 

This  ash  consisted  mostly  of  phosphates  of  potash  and  soda,  the  rest 
l)eiDg  phosphat'CS  of  lime  and  magnesia. 

The  sirup  is  slightly  acid,  to  an  extent  corresponding  to  the  presence 
)f  0.56  per  cent,  of  tartaric  acid.  The  sample  being  small,  the  nature 
Jfthe  acid  was  not  determined.  It  would  be  interesting  to  know 
irhether  it  was  a  remnant  of  the  natural  acidity  of  the  grape,  or  formed 
n  the  evaporation  after  the  clarification. 

As  regards  the  means  of  preventing  the  solidification  of  the  grape 
mgar,  it  should  be  kept  in  mind  that,  in  the  usual  mode  of  preparing 
jrape  sugar  from  must,  it  is  prescribed  to  *'  neutralize'^  the  acid  of  the 
uice  with  lime  in  order  to  prevent  its  action  on  the  grape  sngar,  by 
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which  the  latter  is  gradually  (or  in  boiling  more  rapidly)  transformed 
into  '^  sirup  sugar."  The  more  acid  the  juice  can  be  allowed  to  reinain, 
consistently  with  proper  clarification,  the  less  liable  will  it  be  to  soldifj 
afterward.  The  color  of  siruj)  made  from  acid  juice  will,  as  a  rule,  be 
darker,  but  its  taste  and  flavor  will  nevertheless  be  more  agreeable  than 
when  boiled  from  juice  completely  neutralized  by  lime. 

It  is,  however,  scarcely  to  be  supposed  that  the  objection  of  the  coo- 
sumers  to  the  pasty  condition  of  well-flavored  grape  sirup  will  be  per 
manent  when  the  quality  of  the  article  is  once  well  understood,  andi 
taste  for  it  established ;  both  consistence  and  color  are  likely  to  be  difr 
regarded  in  this,  as  they  are  in  so  many  other  articles  of  diet 


HOETICULTUEE  AND  VITICULTURE. 

LEGISLATION  REGARDINa  HORTICULTtTRAL  INTERESTS. 

The  importance  of  general  fruit-growing  in  California  is  being  fully 
appreciated  by  the  people,  and  they  are  acting  accordingly.  The  State 
has  been  liberal  in  provisions  and  appropriations  by  legislative  enact- 
ment. The  industry  is  divided  into  two  classes  or  departments,  desig- 
nated as  viticulture  and  horticulture.  For  each  the  State  is  districted, 
with  commissioners  for  each  district,  which  together  constitute  a  State 
board. 

The  viticultural  districts  are  seven  in  number;  one  commissioner  for 
each,  and  four  commissioners  for  the  State  at  large,  all  appointed  by 
the  governor. 

Each  county  constitut-es  a  horticultural  district,  with  three  members 
of  the  board,  appointed  by  the  county  supervisors,  on  petition  of  five 
resident  fi-uit-giowers.  The  powers  conferred  are  ample  t8  render  la- 
bors practical  and  efficient,  being  substantially  those  of  a  board  of 
health. 

The  viticultural  districts  are: 

8ono)na  district. — Including  Sonoma,  Marin,  Lake,  Mendocino,  Hum- 
boldt, Del  Norte,  Trinity,  and  Siskiyou  counties. 

Napa  district. — Including  Napa^  Solano,  and  Contra  Costa  counties. 

8an  Francisco  district. — Including  the  city  and  county  of  San  Fian- 
Cisco,  and  the  counties  of  San  Mateo,  Alameda,  Santa  Clara,  Sauta 
Cruz,  San  Benito,  and  Monterey. 

Los  Angeles  district. — Including  Los  Angeles,  Ventura,  Santa  Bar- 
bara, San  Luis  Obispo,  San  Bernardino,  and  San  Diego  counties. 

Sacramento  district. — Including  Sacramento,  Yolo,  Sutter,  Colusa, 
Butte,  Tehama,  and  Shasta  counties. 

San  Joaquin  district. — Including  San  Joaquin,  Stanislaus,  Merced, 
Fresno,  Tulare,  and  Kern  counties. 

Ul  Dorado  district. — ^Including  El  Dorado,  Amador,  Calaveras,  Tuo- 
lumne, Mariposa,  Placer,  Nevada,  Yuba,  Sierra,  Plumas,  Lassen,  Modoc, 
Alpine,  Mono,  and  Inyo  counties. 

County  boards  of  horticultural  commissions,  at  date  of  this  report, 
exist  in  Sacramento,  Yolo,  Solano,  Santa  Barbara,  El  Dorado,  San 
Bei-uardino,  Santa  Clara,  Santa  Cruz,  San  Joaquin,  Amador,  Alameda^ 
Contra  Costa,  Nevada,  and  Placer. 
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GENERAL  REMARKS  ON  VITICULTURE  AND  FRUIT-GROWING  IN  CALI- 
FORNIA. 

The  history  and  results  of  grape-growing  and  wine-making  in  Gali- 
foniia  is  interesting,  and,  in  addition,  singular.  Of  course  for  years 
those  engaged  in  attempts  to  manufacture  wines  fitted  for  market  were 
the  merest  novices.  \^hen  experts  even  came  into  control  of  manipu- 
lations, there  were  still  objections  to  California  wine.  It  was  too  this, 
too  that,  and  the  other.  Soon,  however,  there  was  a  foreign  demand 
for  it.  After  a  round  trip  across  the  ocean,  it  was  found,  even  in  Cali- 
fornia markets,  disguised  under  foreign  labels,  and  pronounced  by  con- 
noisseurs all  the  most  fastidious  palate  could  demand.  There  are  many 
^*oid  settlers,"  even  in  California,  who  still  adhere  to  the  fashion  of  call- 
ing for  "French  wines"  in  preference  to  their  own.  The  writer  was  an 
eye-witness  to  instances  where  experts,  with  such  preferences,  were 
called  upon  to  decide,  when  labels  were  ^^  mixed."  In  each  instance 
award  was  made  to  the  California  product,  although  the  predjudice  of 
the  individual  deciding  was  the  contrary.  It  is  now  an  established 
&ct,  in  the  opinion  of  the  commission,  that  as  good  wines  can  be  pro- 
duced in  California  as  elsewhere.  If  California  fails  to  obtain  the  credit 
which  in  reality  is  due  her,  she  alone  is  to  blame. 

While  producers  were  dependent  on  green- fruit  markets,  fruit  culture 
was  soon  overdone.  Many  who  engaged  in  it  early  abandoned  the  enter- 
prise for  this  reason.  Now  the  improved  modes  of  drying,  J'  desiccating," 
and  of  canning  fruits,  and  wine  and  brandy  makings  being  in  successful 
operation  in  almost  all  parts  of  the  State,  and  good  prices  paid,  a  new 
impetus  is  given  to  fruit  raising  and  the  fruit  trade. 

After  full  and  careful  examination  of  this  industry,  I  am  convinced 
that  the  conditions  for  successful  fruit  culture  in  California  are  unex- 
celled. The  climate  and  soil  combined  are  specially  adapted  to  the  cul- 
tore  of  wine  and  raisin  grapes,  pears,  peaches,  plums,  apricots,  and 
prunes.  !Not  as  much  is  claimed  for  apples  as  for  the  fruits  above  named. 
And  .yet,  at  several  points,  as  fine  apples  were  seen,  both  on  trees  and 
on  exhibition,  as  before  noted  anywhere.  Quality  was  often  questioned, 
and  but  few  claimed  keeping  character  equal  to  those  from  Oregon,  or 
the  more  northern  regions  of  the  State  itself. 

In  the  appropriate  place  in  this  report  I  present  statistical  facts  re- 
lating to  fruit  products.  Orchards  were  visited  in  person  in  various 
representative  districts  in  the  State;  also,  some  of  the  most  extensive 
canning,  packing,  and  desiccating  establishments,  and  wine  and  brandy 
manufactories  in  the  northern,  middle,  and  southern  regions. 

A  peculiar  characteristic  of  California  fruit  trees  is  that  they  bear 
yonnger  and  are  more  prolific  than  elsewhere.  Often  two  or  three  year 
old  trees  in  nursery  rows  are  full  to  breaking  down.  When  in  full  bear- 
ing they  are  more  regular  bearers;  that  is,  bear  well,  as  a  rule,  successive 
years. 

There  are  wonderfully  diversified  producing  and  climatic  character- 
istics found  in  California.  The  extent  of  territory  from  north  to  south 
gives  climates  almost  from  one  extreme  to  the  other,  with  extensive  in- 
termediate, or  medium,  areas.  A  line  drawn  through  the  center  of  the 
State,  following  the  curve  of  its  western  boundary,  north  and  south, 
will  measure  nearly  800  miles,  the  average  breadth  being,  say,  250  miles. 
The  surface  consists  of  mountains,  valleys,  and  plains.  Two  great 
mountain  ranges  traverse  the  State  north  and  soutli — the  Sierra  Nevada 
on  the  east  and  the  Coast  Eange  on  the  west,  with  intermediate  ranges 
less  pretentious.  Almost  any  climate  desired  can  be  had,  from  perpet- 
ual snow-clad  and  ice-locked  peaks  to  scorching  Sahara.    In  the  south* 
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ern  half  of  the  State  nearly  all  semi-tropical  fxaits  are  grown  snccessfolly. 
In  fact,  I  saw  fine  oranges  growing  in  Marysville,  north  of  SacrameutOf 
and  was  told  they  are  found  still  further  to  the  north. 

While  it  is  not  contemplated  giving  full  and  detailed  statistics  of  the 
State,  or  even  localities,  relative  to  different  factors  of  the  fruit  industryf 
a  few  representative  results  are  given,  merely  to  show  what  has  been 
and  can  be  done. 

The  vine  was  among  the  culture  plants  earliest  introduced  into  Call 
fomia  by  the  Catholic  missionaries.  It  was  found  growing  around  the 
old  missions  by  the  early  American  emigrants,  and  hence  received  thi! 
name  of  "  Mission"  vine,  which  it  still  retains.  It  is  a  rapid  grower  and 
very  productive;  the  grape  is  very  juicy,  rather  small,  light  colored, 
bluish  black,  round,  in  straggling  bunches,  very  sweet,  with  very  little 
acid,  and  np  definite  flavor.  It  therefore  produces  a  fiery,  light-colored 
wine,  of  little  body  and  no  appreciable  bouquet,  deficient  both  in  acid 
and  tannin. 

In  the  beginning  of  grape  culture  in  California,  it  was  exclu&ivdy 
planted,  and  the  indifferent  wines  made  from  it  alone,  and  brought  into 
market  in  an  immature  condition,  created  the  impression  that  no  better 
wines  could  be  produced  in  California,  a  prejudice  which  hasbutlatelj 
been  definitely  abandoned,  in  consequence  of  the  appearance  on  this 
market  of  large  quantities  of  excellent  wines  made  from  other  varieties 
of  the  European  grape,  of  which  at  this  time  there  are  but  few  prominent 
ones  unrepresented  in  California. 

Until  qaite  recently,  grape  varieties  derived  from  the  American  stocks 
were  represented  in  California  only  as  experiments  or  curiosities.  The 
appearance  of  the  phylloxera  first  called  serious  attention  to  the  Ameri- 
can varieties  as  resistant  stocks  for  grafting  the  desired  European  grapes; 
but  of  the  large  quantities  of  cuttings  introduced  in  consequence  of  this 
demand,  a  considerable  proportion  will  also  be  grown  for  their  own 
fruit,  and  will  thus  afford  opportunities  for  combinations  and  blends 
never  before  tried  on  a  large  scale.  At  the  same  time  the  coming  and 
employment  of  more  professionally  qualified  wine  experts  will  materially 
aid  in  correcting  the  errors  heretofore  committed,  and  in  producing  the 
best  results  attainable  from  the  great  variety  of  materials  at  command. 

The  cultivation  of  the  European  grape  varieties  has  been  altogether 
unsuccessful  in  tlie  Unitod  States  outside  of  California,  Southern  Ore- 
gon, part  of  Arizona,  and  New  Mexico,  and  perhaps  a  part  of  Southern 
Texas.  Hence  wines  similar  to  those  now  commanding  the  world's  at- 
tention can  be  produced  only  in  these  regions,  rendering  it  probable  that 
there  the  American  varieties  will  always  be  regarded  more  a4S  auxiliaries 
for  blending  than  as  prime  factors  in  the  production  of  wines.  In  ad- 
dition to  this,  the  adaptation  of  the  climates  of  Middle  and  Southern 
California  and  Arizona  to  the  manufacture  of  raisins,  so  far  made  only 
from  the  European  grape  varieties,  renders  a  continued  preference  for 
these  still  more  certain.  Even  the  appearance  of  the  phyUoxera  is  not 
likely  to  interfere  in  any  material  degree  with  this  i)rogramme,  since 
the  pestiferous  insect  evidently  labors  here  under  special  disabilities, 
which  render  its  presence  much  less  formidable — and  its  inroads  com- 
paratively easier  of  control — than  is  the  case  either  in  the  Mississippi 
Valley  or  Europe. 

The  period  of  greatest  depression  of  the  grape-growing  industry  was 
reached  in  1875-'77,  when  the  prices  of  grapes  were  so  low,  and  the  stocks  of 
wines  on  hand  unsold  so  great,  that  in  some  cases  hogs,  calves  and  turkeys 
were  turned  into  the  vineyards  to  harvest  the  crop,  and  other  modes  of 
utilizing  the  fruit  were  sought,  such  as  the  making  of  sirup  from  the 
{[clarified  juice,  as  detailed  in  another  place.    From  this  depression  there 
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has  been  a  remarkable  and  almost  bounding  revival  of  |tx'c^perlfy,  the 
first  occasion  of  which  was  the  alarm  excited  in  France  by  the  inroads 
of  the  phylloxera,  and  the  search  after  some  sonrce  Ihroin  which  the  deii- 
eient  vintages  could  be  complemented  so  as  to  retain  the  world's  trade  in 
its  own  channels.  Since  then,  the  progress  made  has  been  rapid  beyond 
all  expectation,  so  that  at  this  time — 1881-'82 — the  demand  for  cuttings 
for  the  planting  of  new  vineyards  has  outstripped  the  supply,  and  the 
additional  acres  that  will  have  been  put  in  in  one  season  will  be  counted 
by  many  thousands.  From  this  revival  of  prosperity  there  is  every  rea- 
son to  believe  there  will  be  no  falling  back,  unless  it  be  by  the  most 
grievous  fault  of  the  wine  producers  themselves.  As  the  depression 
was,  beyond  doubt,  attributable  chiefly  to  the  hasty  putting  upon  the 
market  of  immature  and  indifferently  made  wines,  so  the  return  of  pros- 
perity ha«  been,  in  a  great  measure,  the  result  of  steady  improvement 
in  the  quality  of  the  wines  marketed,  such  improvement  being  partly 
due  to  the  introduction  of  grape  varieties  better  adapted  than  the  Mis- 
sion grape  to  the  production  of  wines  suited  to  the  taste  of  wine-drink- 
ing nations;  partly  to  a  real  improvement  in  the  methods  of  treatment, 
and  their  better  adaptation  to  the  peculiarities  of  California-grown  grapes. 
Doubtless  much  remains  to  be  done  yet,  especially  in  the  latter  respect, 
before  the  best  possible  results  are  produced ;  for  heretofore  the  vintners 
of  each  of  the  five  wine-growing  nations  represented  in  California  have 
followed  their  native  habits  and  methods  of  treatment,  the  outgrowth 
of  the  experience  of  each  country  under  its  peculiar  circumstances  of 
elimate,  soil,  temperature,  &c.  It  is  rather  to  be  wondered  that  so  much 
good  wine  has  even  thus  been  produced  in  California  as  to  overcome 
the  prejudice  engendered  by  the  first  crude  product-s  marketed,  and  on 
account  of  which  most  of  the  California  wines  have  heretofore  been  sold 
under  foreign  labels. 

Grape  culture  has  also  been  introduced  to  a  limited  extent  in  South- 
ern Oregon,  where  the  European  grape  seems  to  succeed  perfectly  along- 
side of  the  American  varieties.  !No  wines  made  in  that  region  have  come 
to  public  notice;  but  reliable  reports  from  competent  persons  state  that 
the  wines  made  resemble  those  of  the  Lower  Rhine  and  Moselle,  being 
maeh  less  heady  and  alcoholic,  and  more  aromatic,  than  those  of  Cali- 
fornia.   There  is  no  obvious  reason  to  doubt  this  statement. 

DETAELS  AND    STATISTICS    BEaARDING   THE  WINE   AND   BRANDY 

INDUSTRY. 

The  total  value  of  the  grape  crop  of  California  for  the  year  1880,  it  is 
safe  to  say,  from  most  reliable  information,  will  fall  but  little,  if  any, 
below  four  millions  of  dollars.  In  round  numbers  the  vintage  for  the 
same  year  reached  over  thirteen  million  gallons. 

The  following  actus^  figures  were  obtained: 

9,800,000  gAlIons  dry  wiue.  at  25  cents 12,450,000 

800,000  gallons  sweet  wine,  at  60  cents 480,000 

500, 000  gallons  brandy  wine,  at  |1.20 600,000 

75,000  boxes  raisins,  at  |2 150,000 

Grten  grapes,  estimated 320,000 

$4, 000, 000 

The  estimate  for  green  grapes  includes  those  shipped,  canned,  dried, 
home  consumption,  and  worked  up  by  small  wine  makers,  of  which 
there  is  no  record.    It  is  far  below  the  actual  amount. 

Wines  received  in  San  Francisco  during  the  year  1880,  3,860,000  gal- 
lons; brandy,  233,000  gallons. 

Wines  shipped  out  of  the  State,  1880 :  By  sea,  1,845,000  gallons ;  by 
raU,  1,250,000— total,  3,095,000  gallons. 
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•••••*  •Bitfnay!  'By derf,*98,200  gallons;  by  rail,  94,320  gallons— total,  192yht 
gallons. 

While  the  commission  was  unable  to  obtain  exact  data  as  to  nunil> 
of  acres  of  vineyards  in  the  State,  to  place  it  at  fifty  thousand  acr 
will  not  be  considered  an  overestimate.* 

Basing  an  estimate  of  increase  for  1881  on  i)ersonal  observation 
what  had  been  done,  and  that  being  done  duriug  investigation,  I  won 
add  not  less  than  twenty-five  per  o^ut. 

The  whole  of  Sonoma  County,  except  a  narrow  strip  on  the  immedia. 
coast,  is  well  adapted  to  grape  cultnre.  From  the  southern  to  t1 
northern  extremity  of  the  county  the  grape  flourishes,  and  good,  soun^ 
salable  wine  has  been  produced. 

A  very  interesting  and  successful  experiment  of  William  Bibler,  : 
Lower  Petaluma  Valley,  below  Donahue  Landing,  has  conclusively  prov< 
that  th6  vine  flourishes  on  the  level  with  tide- water,  as  well  as  u{K)n  tl 
red  volcanic  soil  of  the  interior  uplands.  In  view  of  Mr.  Bihler's  siiccei 
it  may  be  justly  claimed  that  the  grape  district  of  Sonoma  County  e: 
tends  irom  the  shore  of  the  bay  of  San  Pablo  to  Cloverdale,  and  fro! 
the  summit  of  the  Mayacmas  Eange,  the  eastern  boundary  of  the  couat; 
to  within  40  miles  of  the  sea-coast — a  length  of  territory  of  60  mile 
with  a  breadth  of  25  on  the  average.  Within  this  area  there  is  a  grea 
variety  of  soils  and  marked  climatic  differences,  producing  everywhei 
good  wine,  though  varying  in  essential  qualities,  as  in  the  delicacy  < 
bouquet  and  in  color.  There  are  in  the  county  about  7,000  acres  < 
bearing  vines,  and  at  least  3,000  not  yet  bearing,  of  which  2,000  acre 
have  been  set  during  the  past  year. 

From  the  best  information  obtained  the  wine  product  of  this  connt> 
for  the  year  1880  is  as  follows: 

Galtom 

Sonoma  VaUey 1,400  00 

Giiillicos 150  06 

Benuett  VaUey 100  « 

Santa  Rosa 200  00 

Windsor 75  00 

Knight's  VaUey 25  00 

Sebastopol 20  00 

Healdsburg 150  00 

Geyserville 4U  00 

Cloverdale 30  001 

Total 2,190  001 

While  there  has  been  much  damage  by  the  x>hylloxera  in  some  vine 
yards  in  Sonoma  Valley,  it  is  gratifying  to  note  that  there  is  an  uuusua 
product  of  wine  for  the  year,  and  it  has  proved  fatal  only  in  the  shallow 
est  soil  in  the  locality.  A  careful  examination  has  shown  that  the  in 
sect  has  not  appeared  anywhere  in  this  county,  outside  of  Sonoma  Yal 
ley  proper,  and  there  the  extent  of  the  injury,  as  proven  by  this  year^ 
product,  is  much  less  than  heretofore  supposexl. 

*Tbe  figures  here  adopted  by  Mr.  Furnas  are  those  given  by  the  report  of  the  Stat* 
board  of  ^viticulture  for  the  year  1880.  Tbe  returns  of  the  census  for  the  same  yesi 
difi'er  so  widely  as  to  tbe  product  that  no  compromise  is  possible,  tbe  figures  being  on 
an  average  in  the  ratio  of  tliree  to  one.  Total  product,  10,600,000,  according  to  tbi 
State  board;  3,144,166^  according  to  tbe  census. 

I  cannot  doubt  that  tbe  census  returns  place  the  product  too  low ;  but  leave  tbe  ex- 
planation of  the  discrepancy  to  the  two  parties  concerned  in  making  out  the  detaih 
of  the  returns.  From  tbe  fact  that  there  is  little  difierence  in  the  vineyard  acrt-a^ 
as  returned  in  both  cases,  while  the  acceptance  of  the  statements  collected  by  the 
enumerators  would  place  the  product  per  acre  at  only  about  seven-tenths  of  a  ton,  io- 
stead  of  the  minimum  of  two  tons  notoriously  harvested  as  an  average  between  young 
and  old  vineyards  in  the  State,  the  probability  is  that  the  board's  estimate  is  neaiti 
the  truth.— E.  W.  H. 
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A.iiy  attempt  to  give  the  varieties  of  grapes  grown  in  this  county,  in 
le  confused  condition  of  grape  nomenclature,  would  be  useless.  The 
Idviueyards  are  mostly  of  the  Mission  variety,  while  those  more  recently 
^t  out  are  in  the  main  the  Zinfindel,  Eieslings,  Golden  Ghasselas, 
raminer,  Burger,  Flame,  Tokay,  and  other  popular  foreign  varieties. 
bis  county  was  among  the  first  to  introduce  and  is  perhaps  more  noted 
>r  wine  industry  than  any  other  in  the  State.  ^.^"^ 

At  present  but  little  attention  is  given  to  grape  growing  and  wine 
lakiiig  in  the  counties  of  Marin,  Mendocino,  Humboldt,  Siskiyou, 
Jrinity,  Del  !N^orte,  and  Lake.  It  is  claimed  that  Lake  County,  particu- 
frrly ,  is  well  adapted  to  vine  growing,  by  reason  of  both  soil  and  climate. 

Some  advantages  for  obtaining  detailed  information  and  data  in  Napa 
3ounty  were  presented,  and,  as  that  and  adjacent  regions  are  regarded 
MB  more  representative  in  vine  interest  than  any  other  x>ortion  of  the 
Itate,  these  advantages  were  utilized. 

In  Xapa  County  there  are  nearly  four  hundred  vineyards,  ranging  from 
i  acre  to  400  acres.  There  are  over  11,000  acres  in  vineyards,  5,000  of 
irbich  are  in  bearing.    The  number  of  vines  in  the  county  are  11,230,950. 

There  are  52  wine  cellars,  the  product  of  which  ranges  from  1,000 
rallons  to  300,000  gallons  each,  making  a  total  of  2,857,250  gallons. 
rhe  brandy  product  of  the  county  is  reported  at  60,000  gallons.  Green 
^apes  shipped  from  the  county,  principally  to  eastern  States,  amounted 
to  350  tons. 

^  Solano  County  produced  in  1880 175,000  gallons  wine,  and  15,000  gallons 
brandy.  In  addition  large  quantities  of  green  grapes  were  shipped  to 
San  Francisco  and  the  East. 

,  In  Contra  Costa  County  but  little  is  done.  Mr.  King  thinks  that 
20,000  to  30,000  gallons  of  wine  were  made,  and  no  brandy  that  he  has 
jtny  knowledge  of.  Here,  too,  we  found  phylloxera.  The  use  of  bisul- 
phide of  carbon  has  been  found  efficacious.  The  Riperia  type  of  vines 
[from  Missouri,  Kansas,  Nebraska,  and  Texas  are  being  planted,  being 
Considered  phylloxera  proof.  It  is  claimed,  and  generally  conceded, 
[tkat  the  soil  in  this  portion  of  the  State  is  of  the  highest  class  for  vine- 
lyard  purposes,  owing  to  the  decomposition  of  lava  and  other  volcanic 
flocks. 

The  number  of  acres  planted  to  vines  in  the  counties  constituting  the 
Ban  Francisco  district  are: 

Acres. 

San  Mateo » 225 

Alameda  540 

.Santa  Clara 1,451 

SanUCraz 430 

SanBenitio 315 

Monterey 125 


• 


Total 3,086 

Nearly  all  these  vines  are  in  bearing,  and  are  principally  of  the  finer 
foreign  varieties.  The  wine  yield  for  the  year  1880,  so  far  as  data  could 
be  obtained,  was: 

Gallons. 

oan  Francisco  (from  grapes  bought) 250,000 

San  Mateo 9,000 

Alameda. 270,000 

Santa  Clara 584,000 

SautaCmz 172  000 

San  Benito 60  000 

Total 1,345,000 
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The  small  wine  makers,  from  whom  no  statistics  were  obtained,  worked 
np  large  quantities  of  grapes  in  addition. 

The  quality  of  wines  is  all  that  could  be  desired.  The  Torieties  preferred  for  win 
making  are  grapes  belonging  to  the  Burgundy  class,  such  as  Pinot,  the  Chabouo,  tke 
Grenacke,  ^n Iter's  Burgundy,  &c. ;  and,  if  we  are  to  judge  from  the  quality  of  rel 
wines  produced  from  them,  these  grapes  are  possibly  the  best  that  could  be  plaAtfli 
in  the  counties  of  Santa  Clara  and  Santa  Cruz,  where  the  peculiar  soil  brings  out  theii 
characteristics  in  quite  a  remarkable  degree.  Beyond  this  these  grapes—aU  maturiBg 
early,  being  excellent  bearers,  and  giving  a  deep  color  to  the  claret  they  are  niads 
into,  when  properlv  handled — are  Jnst  suited  to  the  climate  of  these  counties,  whicti  ii 
cool,  and  where,  therefore,  the  vintage  would  necessarily  be  late, 

A  number  of  vineyards  in  the  district  are  suffering  severely  from  a  form  of  fangoii 
disease  which  checks  the  growth  of  the  vine,  causing  it  to  languish  and  become  onpira* 
ductive. 

Prices  paid  for  grapes  in  the  district  have  varied  somewhat ;  those  nearer  the  wiaa 
makers  and  their  presses  realizing  the  best,  varying  from  $18  to  $25  per  ton. 

There  are  only  a  few  large  wine-making  establishments  in  the  district,  the  smallet. 
ones  being  tbe  rule.  From  all  sources  I  hear  of  renewed  confidence  in  this  pnrsuiti 
which  has  not  only  proved  satisfactory  during  the  last  two  seasons^  but  even  quite 
prosperous. 

Little  opportunity  for  personal  observation  wa«  afforded  the  oommia^ 
sion  in  the  greater  part  of  the  Sacramento  district,  from  which  grapes 
are  very  largely  shipped  to  the  East,  as  well  as  to  home  markets.  The 
following  data  are  furnished  by  the  census  of  1880,  regarding  the  acre^ 
age  and  wine  product  of  the  counties  included  within  it : 


Counties. 

Vineyards. 

Wine. 

Sncramexito 

• 

Aem. 

757 

16» 

14 

GadoM. 
44,  SIB 

Yolo 

21,781 

Sutter 

8,33S 

Colusa. .- 

Butte 

670  '       mm 

Tehama 

39 

n.m 

Shasta 

113 

L7» 

The  products  and  acreage  of  these  counties  have  doubtless  been 
largely  increased  during  the  two  succeeding  seasons.  In  Tehama 
County  alone  a  vineyard  of  about  1,000  acres  has  been  established  hy 
Ex-Gov.  Leland  Stanford,  in  1881-^82. 

Much  interest  is  being  manifested  in  fruit  culture  in  the  San  Joaqnin 
district.  The  county  of  San  Joaquin  is  generally  level,  "with  the  lower 
foot-hills  of  the  Sierra  Nevada  on  its  eastern  border.  It  is  estimated 
to  contain  900,000  acres,  folly  one-half  of  it  suitable  for  the  growth  of 
the  grape.  The  price  of  the  best  vine  land  varies  from  $25  to  $125  per 
acre,  the  highest  price  being  for  land  in  the  immediate  vicinity  of  the 
city  of  Stockton.  The  general  character  of  the  §oil  is  clay  and  sandy 
loams,  underlaid  with  marl,  the  water  coming  within  10  to  20  feet  of  the 
surface. 

Most  of  the  land  cau  be  irriffate<l  or  submerged,  either  from  natural  or  artificial 
sources.  The  San  Joaquin^  Tuolumne.  Stanislaus,  Calaveras,  and  Mokelumne  Bivera 
and  tbeir  numerous  tributaries,  fnrninh  abundant  namral  supplies,  while  artesian  welb 
have  been  Buccessfully  sunk  t-o  the  depth  of  900  and  1,000  feet,  respectively,  at  a  008t 
of  only  $2  i>er  foot,  affording  a  copious  supply  of  water  for  irrigating  large  areas  of  land. 

So  far,  few  viticulturists  have  deemed  it  necessary  to  resort  to  irrigation  dnring  the 
summer  months,  but  a  few  have  submerged  their  vineyards  in  the  winter,  thereby 
largely  increasing  their  production,  and  securing  immunity  from  the  phylloxera.  Tbe 
climate  of  this  county  seems  particularly  adapted  to  the  growth  and  health  of  the  vine. 
The  northwest  wind  during  ihe  summer  prevents  mildew  and  sunburn. 

The  first  planting  in  this  county  was  in  1850.  Vines  in  full  bearing  rsnge  from  5 
to  10  tons  p^r  acre,  and  sell  at  from  $16  to  $35  per  ton.  The  annual  cost  of  producing 
au  acre  of  grapes  does  not  exceed  $10 ;  gathering,  $1.50  per  ton. 
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Stanislaus  Cnunty,  like  San  Joaqnfn,  is  nearly  lerel  or  slightly  rolling  land,  upon 
its  eastern  border.    It  contains  800,000  acres,  a  large  portion  of  it  good  vineyard  land. 

The  acreage  in  vines  is  p1ace<]  by  the  censns  at  99  acres  in  1880.  The  grapes  grown 
eompare  favorably  with  those  of  other  localities,  the  largest  vineyards  being  in  and 
aronnd  Knight's  Ferry.  G«»od  grape  lands  are  worth  |15  to  $50  per  acre,  according  to 
location  and  easy  acce^vs  to  market.  Nearly  all  the  vineyards  are  irrigated  by  means 
of  ditches  or  canals.  H.  B.  Pentland.  of  Knight's  Ferry,  reports  25  to  30  acres  in  vines, 
and  large  qnantities  of  suitable  land  in  that  vicinity.  All  varieties  do  well  when  ir- 
rigated, and  no  diseases  Trouble  the  vines.  Joseph  Domiuici  and  V.  E.  Bangs  report 
the  same,  in  substance,  except  that  they  do  not  irrigate. 

The  Red  Mountain  Vineyard  contains  70  acres,  two-thirds  of  which  are  of  Mission, 
the  remainder  of  Muscat  and  Zinfindel,  all  producing  large  crops.  Large  quantities 
of  land,  with  good  facilities  for  irrigation,  cau  be  bought  in  this  locality  for  from  $10 
to  |20  per  acre.  The  grant- s  ripen  early,  and  are  seldom  injured  by  late  frosts.  Pastur- 
ing sheep  in  the  vineyard  to  keep  down  insects,  especially  the  vine  hopper,  is  recom- 
meoded  by  Bir.  Shell. 

Fresno  County  is  one  of  the  largest  in  the  State,  embracing  an  area  of  5,200,000  acres, 
mostly  a  gandy  loam,  a  larg«  portion  of  it  arable,  and  at  least  871  acrf  s  in  vines.  The 
ntikural  facilities  for  irrigatiou  are  numerous  and  excellent,  and  artesian  wells,  bored 
to  the  depth  of  150  to  300  feet  in  many  places,  supplement  the  water  supply.  A  great 
number  of  colonies  dot  the  connty  with  settlements  devoted  to  frnit  and  grape  cult- 
nze,  the  Central  Colony  bt^iug  especially  devoted  to  raidin  calture.  All  irrigate,  and 
the  industry  promises  great  developments  in  the  near  future. 

Dr.  F.  T.  Eisen  commenced  plantiDg  in  1873;  has  179  acres  in  bear- 
ing, mostly  wine  grapes,  comprizing  the  Zinfindel,  Riesling,  Hamburg, 
Malvoisie,  Mascat,  and  Fisher  Zagos  varieties.  T.  C.  White,  of  the  Cen- 
tral Colony,  has  a  vineyard  of  30  acres,  all  of  the  Muscatella  and  Gordo 
Blanco,  which  are  devoted  exclusively  to  raisins.  W.  B.  Banister,  Cen- 
tral Colony,  has  five  acres  in  Muscatella.  Miss  M,  F.  Austin,  of  the 
Hedgerow  Vineyard,  Central  Colony,  culti\'ates  '30  acres  in  Muscats. 
Gordo  Blanco,  and  Seedless  Sultana.  Thousands  of  acres  can  be  obtained 
in  that  vicinity  at  $5  to  $50  per  acre. 

Dr.  Eisen  is  quite  extensively  engaged  in  wine  and  brandy  making. 
Bis  product  for  the  year  1880  was  50,000  gallons  wine,  and  4,000  gallons 
of  brandy.  Besides  his  own  grapes  he  purchases,  paying  $20  to  $25 
per  ton.  His  products  are  disposed  of  at  San  Francisco  mainly.  Prices 
obtained:  For  sherry,  75  cents  per  gallon 5  port,  60  cents j  and  chucet, 
40  cents.    No  brandy  yet  sold. 

Merced  County,  in  topography,  soil,  and  climate,  greatly  resembles 
the  Gountie>s  above  named.  The  area  embraces  1,0(K),000  acres,  nearly 
ftll  susceptible  of  cultivation,  and  much  of  it  adapted  to  the  growth  of 
the  grape.  The  number  of  acres  devoted  to  its  culture  is  about  178, 
according  to  the  census  of  1880. 

The  El  Dorado  district  comprises  near  the  entire  Sierra  Nevada  range 
in  the  State.  The  soils  are  nearl^^  the  same — what  may  be  classed  aa 
second  and  third  rate.  The  eastern  portion  of  all  the  counties,  embrac- 
ing more  than  one-half  of  the  area,  is  unfitted  for  the  vine  from  climatic 
disabilities ;  but  the  western  portion  of  all  these  counties,  or  what  is 
commonly  known  as  the  "foot-hills,''  is  particularly  adapted  to  the  vine. 
It  varies  from  a  gray  sandy,  a  volcanic  brick  color,  to  a  brown  slaty,  the 
shallowest  being  2J  to  3  feet,  the  deepest  8  to  10  feet,  in  depth. 

In  El  Dorado  County  there  are  between  1,000  and  1,200  acres  now  in 
bearing  vines — 1,415  in  all,  according  to  the  census.  The  average  num- 
ber to  the  acre  is  800.  These  produce  on  an  average  of  two  tons  to  the 
acre  of  grapes.  The  proportions  and  kinds  growing — taking  100  as 
the  sum— are  as  follows:  Mission  grape,  68^  Catawba  and  Isabella,  10; 
White  Muscat,  Muscatella,  Malaga,  6 ;  Tokay,  Black  Morocco,  Malvoisie ; 
1;  Zinfindel,  Biesling,  2.  The  other  thirteen  are  made  up  of  numerous 
other  varieties,  such  as  Sweet  Water,  Black  July,  Hartford  Prolific, 
Cloantha,  and  Concord,  and  some  others. 
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One  thousand  four  hundred  and  fifteen  acres  of  vines  have  been  plan- 
ted in  El  Dorado  County,  according  to  the  census  of  1880.  The  Misaon 
or  the  wine  grape  is  the  most  prolific  bearer.  The  number  of  gallons 
of  wine  produced  will  not  fall  short  of  350,000;  brandy,  about  150,000. 
There  are  from  75  to  150  tons  of  grapes  used  for  raisins.  Qrapes  for 
wine  sold  at  a  uniform  rate  of  $15.50  per  ton,  table  grapes  at  Irom  3  to 
8  cents  per  pound.  The  vine  throughout  the  district  is  healthy.  Inves- 
tigations prove  that  vines  upon  shallow,  clayey,  adobe,  and  black  soils 
are  infested  with  phylloxera,  but  to  no  considerable  extent;  in  fact, the 
presence  of  this  pest  is  barely  noticeable. 

In  Nevada,  Placer,  Amador,  Calaveras,  Tuolumne,  and  Maripoisa 
Counties  the  conditions  of  soil  and  climate  are  about  the  same  as  £1 
Dorado.  In  Nevada  County  the  number  of  acres  of  vines,  taking  small 
with  larger  growers,  is  about  400.  In  Placer  there  are  about  850  to  900 
acres;  in  Amador  County,  about  600  acres;  in  Calaveras,  about  400 
acres;  Mariposa,  about  500  acres,  as  near  as  I  can  learn ;  Tuolumne, 
about  400  acres. 

The  varieties  of  vines  grown  in  these  counties  are  about  the  same  as 
in  El  Dorado,  as  well  as  the  average  yield,  and  the  amount  of  wine  and 
brandy  made  is  about  in  the  same  proportion  to  the  number  of  acres 
planted  as  in  El  Dorado.  The  phylloxera  has  also  made  its  appeanuioe 
in  the  vineyards  of  Placer,  Nevada,  Amador,  and  Calaveras.  In  \ut»a, 
Sierra,  and  Plumas  Counties  there  are  many  of  the  healthicvst  vineyards 
in  the  State,  though  small  in  comparison.  Inyo,  Moiloc,  Mono,  Alpine, 
and  Lassen  have  not  given  much  attention  to  this  industry,  althoagh 
the  soil  and  climate  of  many  portions  of  all  these  latter  counties  aresas- 
ceptible  and  fitted  to  vine  growing.  There  are  hundreds  of  thousands 
of  acres  of  the  very  best  vine-growing  land  in  the  State  that  can  be  bad 
for  the  taking.  Improved  lands,  in  bodies  of  from  100  to  300  acres,  where 
from  three-fourths  to  four-fifths  of  the  whole  are  suitable  for  vineyards, 
can  be  purchased  at  from  $10  to  $30  per  acre,  in  many  cases  with  a  vine- 
yard of  from  5  to  10  acres  already  planted.  The  physical  qualities  of  tbe 
soils  exerted  upon  by  the  atmosphere  above,  subterranean  water  currents 
below,  taken  with  the  physical  properties  of  the  soil  and  its  rich  chem- 
ical constitution,  from  experiments  already  made,  make  the  '4'oot-hills,'' 
with  the  cheapness  of  the  lands,  the  most  desirable  and  advantageous 
outlook  for  California's  future  vineyards.  The  "  foot-hill ''  grape  is  said 
to  have  a  superabundance  of  sugar  for  a  superior  quality  of  wine,  but 
this  is  shown  to  somewhat  decrease  with  cultivation.  It  is  desirable  in 
planting  vines  to  avoid  shallow  clay  and  bed-rock  soils,  to  seek  the 
sandy,  porous,  and  easily  pulverized  ground,  with  the  vine  fair  to  snn 
during  the  whole  day. 

The  whole  country  composing  the  Los  Angeles  district,  except  at  and 
close  b}^  the  old  Missions — Los  Angeles,  San  Gabriel,  San  Beruardino, 
San  Diego,  and  Santa  Barbara — may  be  called  new.  Nine-tenths  of  vine- 
growing  to  date  is  found  in  Los  Angeles  and  San  Bernardino  Counties. 
The  wine  and  brandy  manufactory  of  Stem  &  Kose,  in  Los  Angeles 
County,  I  take  as  representative  of  these  industries  in  the  district.  Be- 
side their  own  vineyard,  consisting;  of  several  hundred  acres  bearing,  thej" 
handled,  as  their  books  show,  1880,  over  12,000,000  pounds  of  grapes. 
In  round  numbers,  the  wine  produced  was  400,000  gallons,  and  brandy 
100,000.  I  found  them  in  the  mid-season  of  this  yeai-'s  operations,  and  there- 
fore could  only  learn  that  it  would  be  largely  in  excess,  in  all  resiiects, 
over  the  year  past.  As  an  evidence  of  increase  in  vine-planting,  I  men- 
tion, as  obtained  from  the  foreman,  that  from  Mr.  Bose's  vineyaml  there 
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were  sold  for  planting,  1881,  over  800,000  grape  cnttings.    They  were 
paying  $20  per  ton  for  grapes,  the  yield  averaging  foar  tons  per  acre. 

In  former  years  Los  Angeles  had  the  reputation  of  being  especially  adapted  for  mak- 
ing port,  angelica,  sweet  nmscat,  and  brandy ;  but  in  light  wines  the  county  stood 
last  on  the  coast.  The  writer  never  shared  in  that  belief,  for,  if  the  Mission  grape 
attained  a  higher  and  more  perfect  maturity,  and  made  a  wine  of  the  best  quality  for 
which  it  was  adapted,  I  could  not  see  why  other  varieties  of  grapes,  which  were  suited 
for  other  kinds  of  wine,  should  not,  also,  w^hen  ripened  in  our  genial,  pleasant  climate, 
make  a  wine — a  light  wine — characterized  by  a  bouquet  of  the  best  quality.  It  is  now 
an  admitted  fact  that  no  country,  no  difference  how  well  adapted  n>r  growing"  grapes 
of  the  best  quality  for  making  the  most  superior  wines,  will  make  equally  good  wine 
from  all  kinds  of  grapes.  In  order  to  make  the  best  quality  of  wine,  such  localities 
must  also  have  those  varieties  of  grapes  that  make  the  best  qualitv  of  wine. 
Jobannisburg,  without  the  Biesling,  would  soon  lose  its  reputation  for  its  fine  quality. 
Plant  Chateau  Lafitte  with  the  Mission  grape,  and  the  time  would  not  be  long  when 
its  name  would  drop  out  of  existence  as  a  locality  for  fine  clarets. 

Perhaps  there  is  no  locality  in  California  which  is  so  little  understood 
as  to  climate  as  Los  Angeles  and  other  southern  counties.  Summer 
heat  is  much  less,  and  nights  much  cooler,  than  at  either  Stockton  or 
Sacramento.  Here  they  have  but  little  hot  weather,  but  a  more  even 
temperature,  warmer  winters,  and  a  longer  season.  As  this  is  the  home 
of  the  orange,  lemon,  and  other  like  fruits,  the  mistake  is- a  natural  one, 
bat  they  excel  in  raising  these,  not  because  they  have  a  greater  summer 
heat,  but  because  of  a  warmer  winter  and  a  more  even  temperature  the 
whole  year.  It  is  no  longer  an  experiment  whether  they  can  make 
a  light  wine  of  the  best  quality.  It  is  a  fact  accomplished,  a  fact  which 
all  viticulturists  who  have  tried  their  wines  admit.  Mr.  Eose  says  he 
can  show  wine  in  quantities  which  only  carries  seven  per  cent,  of  alcohol, 
and  can  be  drank  with  pleasure  when  one  is  dry  to  quench  thirst,  and 
leave  no  dullness  of  the  mind  behind.  Of  course  this  cannot  be  done 
with  the  Mission  grape,  and  the  verdict  founded  on  that  grape  has  been 
a  just  one,  which  said  that  we  could  not  make  a  light  wine,  and  that  all 
oar  wines  had  a  shernr  flavor.  The  planting  of  other  varieties  of  grapes, 
however,  tells  a  different  tale.  The  Blanc  Elbea.  Burger,  ZinfindeU 
and  Charboneau  changes  this  verdict,  which  was  oased  upon  wine  of 
every  kind  and  variety  made  from  our  grape,  viz.,  the  Mission. 

In  San  Bernardino  County  there  are  vineyards  owned  by  Dr.  Barton, 
Mr.  Crafts,  Mr.  Pain,  Dr.  Edgar,  and  Mr.  Pishon,  amounting  to  about 
200  acres.  There  is  also  an  awakening  to  viticultural  interest  in  Ven- 
tura and  San  Diego,  all  of  which  are  buying  the  finer  varieties  of  grape 
cuttings  for  planting.  Riverside  has  many  sihall  vineyards,  planted 
generally  with  Muscat  of  Alexandria,  and  Muscatella  Gordo  Blanco, 
from  which  a  very  fine  quality  of  raisins  is  made. 

There  are  about  three  hundred  parties  engaged,  somewhat  extensively, 
iu  grape-growing  in  Los  Angeles  County.  Among  them  I  had  the  honor 
of  meeting  General  Stoneman,  the  cavalryman  of  late  war  notoriety. 
He  has  200  acres  in  grapes  and  20  in  citrous  fruits.  J.  De  Barth  Sherb, 
president  of  the  Southern  Horticultural  Society,  is  largely  engaged  in 
(Trape-growing  and  wine-making.  E.  J.  Baldwin,  of  San  Franaisco,  has 
300  acres  in  l^aring  vineyard,  and  700  acres  more  planted,  not  yet  bear- 
ing. His  books  show  150,000  gallons  wine  made,  1880,  and  25,000  gal- 
lons brandy. 

Lands  range  from  $10  to  $200  per  acre.  The  "  foot-hills,"  or  mount- 
ain slopes,  range  the  lowest,  and  yet  for  grape  culture  are  regarded  of 
high  degree. 


CALIFORNIA  WINES  AND  BRANDIES. 


By  E.  W.  HiLGAJiP. 


KOTES  ON  THE  BEPOET  OP  A  COMMITTEE  ON  CALIFOENIA  WINES  AND 
BRANDIES,  EXHIBITED  AT  THE  FAIE  OP  THE  MECHANIC'S  INSTITUTE, 
SAN  FRANCISCO,  IN  1878. 

Owing,  in  part,  to  depression  of  the  wine  interest,  native  wines  for 
several  years  formed  no  prominent  part  of  the  exhibits  at  the  several 
fairs  in  the  State.  At  the  twelfth  exhibition  of  the  Mechanics'  Institute 
of  San  Francisco,  in  1877,  no  wine  was  exhibited.  In  the  following  year 
{1878),  at  the  suggestion  of  Rev.  Dr.  J.  I.  Bleasdale,  of  Australia,  an 
invitation  was  issued  by  the  managers  to  wine-producers,  to  send  samples 
of  their  best  products  for  adjudication  by  a  committee  of  experts  aji- 
pointed  for  the  purpose.  This  committee  cpnsisted  of  the  following 
gentlemen :  Dr.  J.  I.  Bleasdale,  of  Melbourne,  Australia ;  Drs.  H.  H. 
Bebr,  Charles  Bertody,  and  Wm.  Hammond^  Messrs.  B.  H.  Bedding, 
and  Adolph  Herbst,  of  San  Francisco,  and  myself.  The  diversity  of 
national  and  individual  tastes  thus  represented  seemed  to  insure  an'im- 
partial  consideration  of  the  intrinsic  merit  of  the  native  wines.  It  was 
agreed  from  the  outset  that  the  unmistakable  peculiarity  of  all  Califor- 
nia-grown wines  (what  is  often  called  their  "earthy  taste")  should  be 
taken  for  granted,  and  their  quality  determined,  not  with  reference  to 
any  particular  standard  of  foreign,  wines,  but  upon  their  own  merits, 
as  mach  as  the  preformed  tastes  of  the  judges  would  allow. 

Forty-three  samples  of  wines  from  various  parts  of  the  State  were 
sent  in,  and  not  only  tasted,  but  also  subjected  to  distillation  and  van- 
ons  other  tests,  by  Dr.  Bleasdale,  whose  painstaking  investigation  of 
Australian  wines,  in  an  official  capacity,  had  specially  qualified  him  for 
this  examination.  Five  sittings  were  held  by  the  committee,  and  the 
resalts  published  in  tabular  form,  in  the  official  report  of  the  thirteenth 
eihibition  of  the  Mechanics'  Institute,  in  conjunction  with  a  highly 
valuable  treatise  on  the  whole  subject  of  wine-making,  by  Dr.  Bleas- 
dale. In  this  he  considers  especially  the  treatment  of  wines  in  Portugal, 
as  the  climate  most  nearly  alike  to  that  of  California,  and  calls  atten- 
tion to  a  number  of  points  of  importance  heretofore,  in  a  great  measure, 
overlooked  by  California  wine-makers. 

In  classifying  the  various  wines,  it  was  agreed  by  the  committee  that 
the  labels  of  all  bottles  should  be  eftectively  covered  until  after  the 
vote  was  recorded.  That  the  highest  number  of  marks  allotted  to  any 
wine  should  be  20 ;  that  all  wines  falling  between  17  and  20,  on  averag- 
ing the  marks  of  the  several  members,  should  be  classed  as  No.  1 ;  all 
those  similarly  falling  between  14  and  16,  inclusive,  should  be  classed 
as  No.  2 ;  and  those  between  10  and  13,  inclusive,  as  No.  3.  Those 
falling,  in  the  judgment  of  the  committee,  below  10,  should  be  excluded 
from  consideration.  The  points  recorded  separately  by  each  member 
were  the  following: 

1.  Date  of  vintage. 

2.  Color  of  the  sample. 

3.  Condition. 

4.  Flavor. 
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5.  Bonqaet^  both  as  to  quantity  and  quality. 

6.  Body — light,  medium,  or  full. 

7.  Acidity  felt  by  the  palate. 

8.  Value  of  the  sample,  in  numbers. 

The  absolute  acidity  of  the  samples  and  the  proportion  of  tannin  con- 
tained, were  also  simultaneously  demonstrated  by  chemical  tests.  Tbe 
general  results  were  as  follows :  Of  the  forty-three  samples  examined^ 
thirty-two  were  placed  in  the  first  class ;  one  only,  however,  receiving 
the  maximum  of  20  marks,  almost  unanimously;  eleven  were  placed 
in  the  second  class,  on  the  average  of  marks;  none  in  the  third  class; 
unanimously,  none  in  the  fourth  class. 

It  should  be  added  that  the  favorable  results  were  a  surprise  to  most 
of  the  members  of  the  jury^  who  had,  it  appears,  not  generally  come  in 
contact  with  native  wines  of  this  quality,  and  hardly  believed  in  their 
existence.    This  circumstance  adds  to  the  value  of  their  decision. 

The  following  table  shows  in  part  the  results  of  the  labors  of  the  com- 
mittee: 

ClnsHJUMtioH  of  samples  hy  ike  jury. 


Name  of  district 
and  locality. 


Hisalon  San  Joa6 . 


Stanislaus  County 

Calistoga  (Schram- 
berg). 


Upper  Sonoma 
Valley. 


Sonoma 


Napa  and  Saint 
ftelena. 


Sonoma  (four  miles 
from  the  town  of 
Sonoma). 


Name  of  grower. 


Mr.  Koene, 

(Exhibited    by 
Mr.  Woods.) 

Mr.  Palmer,  San 

Francisou. 
Mr.  Schramm... 


Koljler   and 
IfYohllng. 


« 
s  - 

|3 

1*2 

O  o 


Mr.   Gundlach. 


Mr.  Groesinger. 


Col.  O.  F.  Hoop- 
er. 


2 
2 


8 


8 


11 


Name  of  wine. 


Bnrgondy 

Zinfindel 

Malvoisie 

Frontignan 

Port 

Schramberger 

white. 
Schramberger 

red. 
Port 

Tokay. 

Angelica 

Riesling 

Zinflnclel   

White  wine 

Wiiite 

Gutedel , 

Gntedel 

Claret , 

Young  clarot 

Kiesling 

Traminer. 

Another  sample., 

Riesling 

Whic»  wine 

Claret 

Angelica 

Another  bottle... 

Sherry     

Zinfindel 

Sherry 

Traminer 

Table  claret  ..... 

Table  clarot 

Table  claret 

Zinfindel , 

*Claret 

Mission 

Tokay  

Light  claret  ..... 
ChabUs 


Color. 


Garnet 

red. 
Purple.. 

Red 

Amber.. 

Red 

White.. 


Garnet 

red. 
Garnet 

red. 
Brown . . 
Amber.. 
Straw . . . 
Purple.. 
Amber.. 
Yellow. 
Golden  . 
Golden  . 
Purple. . 
Garnet 

red. 
White.. 
Pale 

white. 
White  .. 
Yellow. 
White.. 
Ruby  . . . 
Straw. . . 
Golden.. 
White  . . 

Red 

White.. 
White  . . 
Purple. . 
Ruby  . . . 
Purple  . 
Purple.. 
Ruby  . . . 
GoMen  . 
Yellow  . 
Ruby . . . 
White.. 


u 

S 


mm 

2 


1876 

1877 
1876 


1874 
1875 


Glaaaifl- 
cation 
by  the 
judges. 


1870 
1875 
1874 
1876 

1875 
1874 

1874  , 

1874  ! 

1875  I 
1875 


BetaflwUtaf 
prices  is 
8so   Ftas- 


a 
e 

I 


1 

i 


1 
1 
1 


1 
1 


1874 
1874 
1875 
1876 
1874 

1876  .... 

1877  ,    1 
1874    .... 

1873    

1874  (.... 

1875  .... 
1874  I    1 


^       t 


e 


•  c 

»>9 


1 
1 


1 
I 


1 
1 
1 


1 
1 


1 
I 

»    •   • 

1 
1 
1 
I 


$2  50 
250 


59 


294  5911 


1  50 
200 
125 
123 
1  00 
1  00 


1  25 
150 
1  50 

125 
1  50 


SN 

an 

411 

4N 

SM 

7«* 

4S4 
411 

6W 
6N 


1  50  6« 

I  60  «•• 

1-1  25  8-150 

1-125  8JM 

200  4M 


9  00 

1  25 

2  00 
1-1  25 

0  45 
0  65 

0  45 

"Vos 

1  00 
1  00 

0  55 

1  00 


4SI 
3304 

4» 
3S04 

! 

4SI 


491 

611 

,...•■ 

4lt 
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'^5! 

CUulfl- 

Ket^HllIne 

si-f^. 

ciMO. 

ywne  jrfdl»tnrt    If  Bme  of  grower. 

Cotor. 

1 

=! 

i 

? 

h  fj 

im     1 

£ 

^-  s 

S.1.0™ CoLG.F.Hoop- 

11 

Medlutn  claret... 

pcn>i«. 

»«l 

^._. 

IS 

S^li;'^* 

«b.t«.. 

m* 

1 

BIcndaflt. 

Guiiet 

1877 

....    1 

Do 

Straw.. 

IMM 

...    1 

"Q'Vta."  "Pti.' 
ti4  W  tl5  M 

Eollp*e    oham- 

■TUawiDB  titheonlf  umple  tbBtn<ieiv«d  (be  full  numbu  of  20  markii. 

The  following  pointawere  noted  by  tbe  committee,  although  they  were 
not  made  a  special  matter  of  official  record: 

The  nines  wern  in  nearly  all  ctMes  rather  heavier— ricber in  alcohol — thBD  is  asnnl 
in  the  wines  in  daily  use  in  nine-drinking  countries.  Tbiti  is  more  especially  true  of 
the  wiuea  made  from  Mission  grapes,  irbicli  at  tbe  sanie  time  are  dtficient  in  the 
"  bonquet,"  and  only  acquire  it  to  some  exiflnt  by  age.  The  red  Misiion  wines  are,  on 
the  whole,  decidedly  sapeiior  to  the  white  ;  a  circumstance  eaall;  accounted  for  Irom 
the  fact  that  the  Mission  grape  is  remarkably  poor  in  acid,  which  is  necessary  to  tbe 
deTBlopraent  of  the  bonquet,  and  of  the  higher  qualities  of  wine  generally. 

1  have  heretofore  eng^jtsled  that  this  pccnliarity  might,  in  »  measure,  be  modified 
by  not  allowing  the  grape  to  become  as  "dead  ripe"  as  is  now  niinally  dune.  This 
vonid  tend  to  increase  the  acid  &t  the  expense  of  the  sngar,  which  is  in  oi:ceB8  at  best. 
thus  producing  the  excessive  beadiness  for  which  Calirornian  wines  are  thus  far  not«d. 
The  vintners  object  to  this  conrse  on  tbe  ground  of  the  European  precedent,  accord- 
hg  to  which  every  additional  day  of  sun  is  accounted  so  much  gain  to  tli»  quality  of 
the  wine.  Bnt  what  is  true  in  tbe  cloudy  climate  of  Europe  is  not,  therefore,  oeces- 
Mrity  true  in  sunny  California.  To  sail  (he  taste  of  the  nine-drinkiDg  nations,  we 
Bast  aim  t«product!  not  tbe  fiery,  but  relatively  flavorless  wines  of  Southern  Spain  anil 
Italy,  bnt  something  more  like  the  nniversalty  accepted  wtne«  of  Middle  and  Northern 
France;  and  this  cannot  be  done  under  the  glowiug  san  and  cloudless  sky  of  the  in- 
terior of  California,  unletis  the  nature  and  treatment  of  tbe  grapes  and  wine  are  cor- 
nspondingly  modified. 

A  correct  appreciation  of  this  necessity  has  ted  to  tlie  introduction  on  a  large  scale 
rf  the  tart,  acid,  and  highly  colored  Austro-Hnngariau  "  Ziniindel "  grape— tbe  op- 
posite extreme  as  compared  with  theMission.  Even  under  the  fp.rvidsnnof  Califomiu, 
'  the  pure  product  of  this  grape  remains  too  harsh  for  most  palates;  but  its  mixture 
with  the  Mission  (before  ^rmentation,  of  course)  produces  an  adndralily  blended  prod- 
uct, in  which  the  fanlti  of  both  have  become  virtues ;  and  amoug  such  blends  were 
umeof  the  finest  red  wines  sampled  and  tested  by  the  committee.  Of  course,  the  com- 
bination of  tbeacidaitd  body-yielding  Zinfindel  with  grapes  of  higher  quality  than  the 
Uiuion  may  be  made  to  produce  stiU  liner  results.  It  remnins  to  he  seen  whelher  in 
lucceeding  generations,  under  the  ioflucuce  o(  the  Califortiian  climatic,  the  foreign 
pane  vaneties  wilt  not  themselves  grodnallj'  become  mndiliod  in  the  same  direction 
utile  Mission  grape.  At  all  events,  tbe  committee  were  satisfied  that  one  of  the  most 
important  points  to  b«  more  fully  studied  by  Culifomia  wine-makeni  is  tbe  propi'r 
bleiiiliiig  of  the  several  grape  varieties  in  the  must  as  well  assubsttqiiently  in  the  cask. 
The  ol>jections  sometimes  made  to  this  process  are,  of  course,  a  pure  matter  of  senti- 
ment, and  as  Huch  are  scarcely  ever  taken  into  account  by  Intelligent  witie-makers,  who 
are  well  aware  that  even  the  best  grape  will  rarely  produce  a  palatable  wiue  unless 
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intelligently  treated,  and  that,  with  few  exceptions,  the  best  wines  in  the  vorld  an 
Judiciously  made  blends,  wlu^ther  of  different  grape  varieties  or  of  the  prod  act  of  vino- 
yards  differing  in  the  pecuHarities  they  impart  to  the  product. 

It  follows  from  the  above  considerations  that  wine-making,  like  any  other  technical 
process  of  manufacture,  requires  special  training,  and  in  a  measure  a  natural  abilitj, 
as  regards  taste,  to  produ<^  the  best  possible  results  from  under  given  circumstances. 
Hence  the  establishment  of  lar^e  wineries,  conducted  by  persons  specially  qualified, 
would  tend  to  improve  the  (j^uality  of  wines,  as  against  the  practice  of  establishing  a 
costly  plant  for  each  small  vineyard,  whose  proprietor  is  not  versed  in  the  difficaltait 
of  wine-making. 

Again,  it  has  been  the  practice  to  put  on  the  market,  under  the  names  of  port,  sherry, 
&c.,  wines  whose  ouly  resemblance  to  their  prototypes  consist  in  a  superticial  resem- 
blance of  color,  sweetness,  and  alcoholic  strength,  but  lacking  both  the  botly  and 
flavor  of  the  originals.  It  should  be  distinctly''  understood  that  the  production  of  then 
wines  is  dependent  both  upon  the  peculiarities  of  the  countries  and  the  localitia 
where  their  prime  materials  grow,  and  upon  definite  processes  of  manufacture,  wlthont 
which  their  character  cannot  be  reproduced.  Especially  as  regards  port,  the  defects 
of  the  Californiau  practice  are  very  clearly  set  forth  in  the  treatise  of  Dr.  Bleasdale, 
mentioned  above.  There  is  especially  one  point  of  radical  importance,  namely, 
thorough  aeration  of  the  must  by  the  treading  process,  which  e  videntlj'  exerts  a  decisive 
influence  upon  the  product.  The  aeration  can,  of  course,  be  effected  otherwise  than 
by  treading,  but  without  it  neither  port  nor  sherry  is  likely  to  be  produced  anywhere, 
and  the  labeling  of  weak  imitations  with  their  names  can  but  depress  the  public  es- 
tiuiate  of  Calitbmia  wines. 

The  same  point,  namely,  aeration,  will  probably  need  attention  in  connection  with 
other,  especially  white  wines,  whose  keeping  qualititles  appear  to  be  frequeutly  in- 
jured by  **overfining,"  practiced  evidently  for  the  purpose  of  improving  an  uusatis- 
factory  condition  (as  to  clearness  or  "  brightness").  The  removal  of  the  tannin,  re- 
sulting from  this  process,  is  a  most  serious  detriment  to  the  keeping  qualities  of  the 
wine,  as  well  as  to  its  pala  ableness.  It  was  also  noticed  that  the  use  of  inferior  corks 
had,  in  a  number  of  cases,  injured  the  flavor  of  otherw  se  excellent  wine^. 

Finally,  it  was  a  matter  o?  remark  that  but  few  of  the  wines  examined  were  of  suf- 
fi  lent  .ago  to  have  developed  their  best  qnalities,  and  that  in  not  a  few  cases  the  prom- 
ise of  the  sample,  under  proper  treatment,  considering  its  juvenile  age,  would  hare 
placed  it  much  higher  than  its  present  condition  would  waiTant. 

CALIFORNIA  BRANDIES. 

Willie  in  Northern  California  brandy  has  thus  far  been  chiefly  made  of 
the  i)re8sed  pomace,  producing  a  somewhat  rank-flavored  liquor,  that  of 
Southern  California  is  mostly  made  from  uupressed  pomace,  or  crushed 
crapes  from  which  the  ''first  run"  only  has  been  taken,  and  is  there- 
fote  on  the  whole  superior,  although  made  almost  entirely  from  the 
Mission  grape.  A  few  wineries  in  Northern  California  also  distill  their 
lower-grade  wines,  in  part  at  least  made  from  foreign  grapes,  and  put 
into  the  market  excellent  products.  One  establishment  ouly,  thus  far, 
has  made  a  specialty  of  makiug  high-grade  brandies  from  winess  specially 
prepared  for  the  purpose  from  grapes  known  to  be  adapted  to  this  end, 
viz.,  that  of  General  H.  M.  Naglee,  of  San  Jos6.  The  brandies  so  made 
contain,  of  course,  the  minimum  amount  of  the  rank  and  fusil  oils  sup- 
plied by  the  pomace,  which  so  materially  heighten  the  deleterious  effects 
of  excessive  use  attributable  by  their  action  on  the  brain. 

After  the  conclusion  of  its  labors  ou  wines,  the  committee  above  men- 
tioned held  several  sessions  for  a  comparison  of  samples  of  grape  bran- 
dies, most  of  wiiich  were  furnished  by  General  H.  M.  Naglee,  of  San  Jose, 
while  others  were  procured  in  the  general  market.      • 

General  Naglee,  after  a  study  of  the  processes  of  brandy  manufacture 
in  the  various  districts  of  France  noted  for  their  product,  concluded 
that  it  was  possible  to  manufacture  in  California  better  brandies  than 
those  of  Cognac;  the  increased  value  of  wines  having  almost  entirely 
done  away  with  their  distillation  for  brandy  in  France.  He  has,  there- 
fore, for  nine  years  past,  distilled  brandies  from  young  wines  made  from 
various  kinds  of  choice  grapes,  such  as  (3harbonneau,  FoUe,  Blanche^ 
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RiesliDg,  &c.,  usiug  therefor  a  still  specially  devised,  by  means  of  which 
be  frees  the  distillates  from  the  fusil  oil  to  any  degree  desired,  and  thus 
produces  a  liquor  as  nearly  free  as  possible  from  all  but  the  finer  flavors, 
and  therefore  better  adapted  to  bona  fide  medicinal  use  than  any  other 
spirits  now  attainable  in  commerce,  and  capable  of  replacing  advantage- 
ously the  too  frequent  use  of  opiates  in  ordinary  cases.  The  price  of 
such  products  must  of  necessity  always  be  too  high  to  place  it  within 
the  reach  of  many  of  those  who  make  a  daily  beverage  of  strong  liquor; 
and  yet  such  spirits  would  be  less  injurious  than  those  now  in  ordinary 
use,  at  least  to  the  same  extent  that  corn  w^hisky  is  less  fatal  in  its  action 
brandies  with  those  now  usually  obtainable  under  the  name  "Cognac" 
on  the  brain  and  nerves  than  "absinthe."  A  comparison  of  such  pure 
will  generally  result  in  the  rejection  of  the  latter  by  any  cultivated  pal- 
ate. The  example  set  by  General  Naglee,  in  freeing  the  brandy  as  much 
as  possible  from  the  deleterious  fusil  oils,  will  establish  for  the  Califor- 
nian  product  the  prececience  over  the  much-doctored  imported  liquors. 

C03IP0SITI0N   OF  CxVLIFORNIA  MUSTS  AND   WINES. 

The  subjoined  tables  show  the  results  of  anal^'ses  made  in  the  viticul- 
tural  laboratory  of  the  agricultural  department  of  the  University  of  Cal- 
ifornia of  wines  made  in  the  laboratory  itself,  from  grapes  obtained  in 
different  portions  of  the  State,  in  1880.  A  similar  and  more  extended 
series  is  being  made  of  the  vintage  of  1881.  These  investigations  have 
been  ma4le  by  Mr.  F.  W.  Morse,  viticultural  assistant,  and  will  be  pub- 
lished with  full  discussion  in  the  report  of  the  college  for  the  year  1882. 

No.  1. — The  first  grapes  used  for  making  wine  were  the  Mission  grapes,  sent  by  Dr.  J 
Strentzel.  of  Martinez,  aboat  October  10.  They  were  picked  when  only  just  ripe,  in 
order  to  compare  tbem  with  grapes  from  the  same  place  when  fully  ripe,  and  contain- 
ing niaxinium  amount  of  sugar.  They  arrived  in  good  condition,  and  were  immedi- 
ately stemmed  and  crushed,  and  one-half  made  into  red,  the  other  half  into  white,  wine. 
Fermentation  began  on  the  14th  of  October,  and  on  the  23d  the  red  wine  was  pressed 
from  the  pomace.     Both  wines  were  racked  off  from  their  lees  November  2t). 

No.  *d, — Zinfandel  grapes,  from  Mr.  C  Krng,  ISaiiit  Helena,  sent  October  22.  They 
were  very  ripe  and  soft.  They  were  tr«-ated  in  a  similar  manner  to  No.  1.  Fenueuta- 
tion  l>egaii  on  the  23d  of  October,  and  the  red  wine  was  pressed  on  the  Slst.  Novem- 
li€r29  the  wines  were  racked  from  their  lees. 

No.  3. — Malvoihie  grapes,  from  Mr.  C.  Krug,  Saint  Helena,  sent  October  2*^.  They 
were  just  ripe  and  in  good  condition.  They  began  fermenting  on  the  29th,  and  the  red 
wine  was  pressed  on  the  fith  of  November;  on  the  9th  of  December  they  were  racked. 

No.  4. — Piiieau  of  Burgundy,  Ht^ut  by  General  H.  M.  Naglee,  San  Josd,  October  30. 
They  were  packed  in  large  barrt^ls,  and  had  been  delayed  on  the  road,  so  that  when 
rect-ived  they  were  in  ba<l  condition.  The  juice  had  run  from  the  loose  grapes  so 
tbat  it  was  impossible  to  determine  the  proportion  of  juice  and  pomace  in  the  grape. 
The  best  ones  were  taken  for  making  white  wine.  Fermentation  began  on  the  1st  of 
Noveml>er;  on  the  11th  the  red  wine  was  pressed,  and  on  the  28th  both  wines  were 
racked  from  their  lees. 

No.  5. — Burger  grapes,  from  Mr.  C.  Krug,  Saint  Helena,  sent  November  4.  The  grapes 
were  in  a  very  bad  condition  ;  many  had  already  soured  and  could  not  be  used.  Fer- 
mentation began  on  the  4th  of  November.  The  "  red  "  wine  was  pressed  November 
13,  and  both  wines  were  racked  off*  November  28. 

No.  6. — Mission  grapes,  fully  ripe,  sent  by  Dr.  J.  Strentzel,  Martinez,  November  10. 
They  were  in  very  good  condition.  Fermentation  began  on  the  12th  of  November;  on 
the  22d  the  red  wine  was  pressed,  and  racked  December  15. 

The  must  from  some  other  specimens  of  grapes  has  been  analyzed,  but  no  wine  was 
made  from  them. 
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RAISIN-MAKING. 


By  R.  W.  FDRXA8. 


As  raisin-making  is  comparatively  a  new  industry  in  connection  with 
vine-growing  in  California,  and  I  may  say  a  very  important  and  suc- 
cessful one,  I  give  the  experience  of  R.  B.  Blowers,  who  has  established 
a  reputation  as  a  raisin-maker,  in  his  own  words  : 

Raisins  are  luarle  from  the  Muscatella,  Gordo  Blauco,  and  Muscat  of  Alexandria, 
preferably  of  the  former;  also  a  seedless  raisin,  hi(;hly  esteemed,  made  from  the  Seed- 
less Sultana.  The  j^rapes  should  he  allowed  to  remain  on  the  vine  until  quite  ripe, 
showing  a  yellowish  or  golden  color,  and  being  more  translucent  than  when  too  green. 
Then  they  should  be  carefully  picked  and  placed  upon  a  drying-tray  (usually  2  by  3 
feet  in  size),  then  exposed  with  an  inclination  toward  the  sun  in  some  convenient 
place,  generally  between  the  rows  in  the  vineyard  or  in  some  contiguous  open  land. 
After  having  been  exposed  a  sufficient  time  to  become  about  half  dried,  they  are  turned 
once  in  this  manner,  viz :  two  workmen,  taking^  an  empty  tray,  place  it  upon  a  full  one, 
boldinff  them  together  firmly,  and  with  a  swinging  motion  turn  them  over  and  r^ 
place  the  now  turned  grapes  in  their  former  position.  The  turning  should  be  done  be- 
lore  the  dew  is  quite  ofi'  the  grapes,  in  the  early  morning;  then,  when  the  grapes 
have  become  so  dry  as  to  lose  their  ashy  appearance,  some  being  a  little  too  green  and 
some  quite  dry  enough,  they  are,  after  removing  those  entirely  too  green,  slid  from  the 
tray  into  large  sweat-boxes,  having  a  thick  sheet  of  paper  between  about  every  twenty- 
five  or  thirty  pounds  of  raisins:  tlien  they  are  removed  to  the  storeroom,  where  they 
should  remain  two  weeks  or  more.  When  ready  to  pack,  it  will  be  found  that  the  too 
moist  ones  have  parted  with  surplus  moisture,  which  has  been  absorbed  by  the  stems 
and  drier  raisins.  The  stemsare  now  tough  and  the  raisinssoft  and  ready  to  pack.  They 
are  carefully  placed  in  packing-frames  made  of  steel  or  iron,  the  large  and  fair  ones 
being  placed  carefully  in  the  bottom  of  the  frames,  the  surplus  stems  and  imperfect 
berries  cut  away  ;  then  the  average  raisins  arranged  in  and  weighed,  placing  five 
pounds  in  each  frame,  then  pressed  enough  to  make  them  firm  in  tlie  frame,'  but  not 
enough  to  break  the  skin.  They  are  then  passed  to  an  inspector,  who  examines  the 
exposed  side  of  the  raisins,  removing  any  imperfect  ones ;  then  placing  the  wrapper 
pajMjr  on  the  frame,  holds  it  in  place  with  a  wooden  or  steel  plate,  turns  it  bottom  up, 
drops  the  left  end  into  the  box,  slides  the  plate  quickly  from  untler  the  frame,  and  it 
drops  into  the  box :  then  pressing  slightly  upon  the  movable  bottom  of  the  frauie,  the 
the  frame  is  removed;  the  bottom  of  the  frame  is  then  pressed  more  firmly,  to  cause 
them  to  till  the  space  formerly  occupied  by  the  sides  and  ends  of  the  frame;  then 
it  is  removed,  and  the  face  of  thelattiT  is  oxposecl ;  all  imperfect  berries  or  too  wet  ones 
are  removeil.  and  all  vacancies  or  hollows  tilled  by  large  loose  raisins.  The  label 
of  the  proprietor  is  then  placed  on  the  face ;  the  ends  of  the  wrapper,  and  then  the 
sides,  are  f«»lded  over,  the  box  cover  nailed  on,  and  they  are  ready  for  market. 

The  complaint  is  somtimes  mafle  that  the  California  raisins  have  too  tough  skins,  too 
large  and  too  many  seeds,  lose  davnr  in  cooking,  lose  their  bloom,  and  do  not  keep 
well.  The  most  of  these  objections  arise  from  an  imperfect  knowledge  of  the  best 
varieties  frotu  which  to  make  them.  If  Californians  would  confine  themselves  to 
Tarieties  which  centuries  of  experience  have  proved  to  "be  the  best  in  Europe,  there 
would  be  more  satisfaction  in  the  result. 

Cultivation,  irrigation,  local  climate,  kind  of  soil,  and  exposure  to  sun  all  have  an 
intlueuce  in  modifying  the  characteristics  of  any  one  variety.  Virgin  soil  and  vigor 
of  vine  may  make  the  seeils  fuller,  as  it  does  in  all  cereals,  but  it  should  not,  other  things 
beiuf^  equal,  make  skins  thicker,  but  the  contrary. 

Soil  for  raisins,  a  rich,  sandy  loam  preferred;  climate,  warm;  soil,  moist;  winter 
irrigation  iu  average  years  being  quire  as  important  as  summer  in  our  dry  valleys. 
For  safety  against  many  kimls  of  insect  pests,  the  phylloxera  especially,  a  location  is 
desirable  wh»*re  wat«r  is  plenty  and  evenness  of  Land  surface  permits  winter  submer- 
«ion.  in  such  favorable  locations  a  larger  berry,  thinner  skin,  better^ield,  &c.,  will 
be  the  result.    The  vines  are  planted  8  bv  ^  feet  in  many  locations,  but  growers  of  the 
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freatest  ezperieDce  prefer  a  greater  dietaDce  apart ;  some  plant  8  feet  by  10,  some  10 
y  10  feet,  thaB  giving  greater  vigor  to  each  vine,  enabling  it  to  resist  enemies  of  all 
kinds  more  sorely. 

Irrigation  is  a  very  important  factor  in  the  success  of  the  fruit-grower,  but  if  the 
situation  is  good  in  other  respects,  and  no  ditch  water  can  be  secured,  it  is  found  that 
in  many  parts  of  the  State  an  unfailing  supply  lies  but  a  small  way  beneath  the  rar- 
face,  in  gravel  ridges.  Former  water-courses  having  been  tilled  with  gravel,  the  sur- 
face stream  diverted  sometimes  many  miles  away,  leave  quite  a  large  flow  of  water 
in  the  gravel.  This  being  tapped  by  a  well,  the  only  equipment  needed  is  a  strav- 
burner  engine  and  rotary-  pump ;  and  100  or  more  acres  can  be  irrigated  with  economT, 
insuring  a  good  i>rotit  and  a  pleasant  home. 

In  an  experiment  made  recently  in  Yolo  County,  aft^er  having  submerged  the  entire 
vineyard  for  nearly  two  weeks,  such  a  well  being  on  the  place,  the  ditch  water  w» 
shut  off  from  twenty  acres  of  the  vineyard,  and  while  the  water  still  covered  the  en- 
tire  surface  to  the  extent  of  over  19  acres,  the  pump  was  run  five  hours,  supplying 
the  seepage  and  raising  the  water  tive-eightsof  an  inch  over  the  entire  surface,  show- 
ing that  m  twenty-four  hours  3  inches  in  excess  of  the  seepage  could  be  added  to 
nineteen  acres  aftor  the  grmind  had  been  saturated. 

Cost  of  planting  and  cultivating,  imgating,  labor,  subsistence,  &c.,  including  total 
expenses  for  first  year,  is  from  8^0  to  ^2.5  per  acre,  if  thoroughly  well  done;  second 
year,  |15  to  |20 ;  third  year,  many  varieties  if  well  cared  for  yield  a  profit ;  if  not  well  at- 
tended to  it  may  take  a  year  or  two  longer.  Nothing  pays  better  than  care,  and 
nothing  loses  more  surely  than  negligence  in  vine-growing.  In  pruning,  the  habitof 
each  variety  grown  should  be  cloHely  *5tudied.  In  grafting  great  care  should  be  takes 
to  choose  stock  with  wood  of  similar  growth.  If  the  variety  desired  is  a  coarse  wood 
aud  large  grower,  a  similar  stock  should  be  selected;  if  wood  is  of  fine  texture  and 
slow  growth,  a  wood  uf  tine  texture  should  be  selected  as  grafting  stock. 

As  the  commission  particularly  desired  data  concerning  the  feasi- 
bility of  raisin-makinjr  in  California,  I  endeavored  to  give  to  it  particu- 
lar attention.  As  Mr.  Blowers  is.regarded  as  an  authority,  and  a  repre- 
sentative man  of  the  raisin  industry,  I  endeavored  to  learn  from  him 
all  there  is  of  it.  He  has  40  acres  of  grapes  in  bearing.  The  gross 
proceeds  from  tins  has  been  as  high  as  $17,000  in  a  single  yeiir;  ex- 
penses about  $7,000,  leaving  him  a  net  profit  of  not  less  than  $10,(KK). 
His  average  raisin  yield  per  acre  runs  from  180  to  200  boxes;  20  pounds 
to  the  box.  His  best  yield  was  4,800  boxes,  from  20  acres.  Mr.  Blow- 
ers' raisins  bring  him  an  average  of  $2.20  per  box. 

The  famous  aud  extensive  raisin  vineyard  of  Briggs  is  near  that  of 
Mr.  Blowers^  in  Yolo  County. 

Miss  M.  F.  Austin,  at  Central  Colony,  Fresno  County,  Las  30  acres, 
young  vines,  in  raisin  vineyard,  yielding.  100  boxes  to  the  acre,  for  which 
she  receives  $2  per  box. 

Great  attention  is  being  given  to  the  raisin  industry  at  Riverside,  in 
San  Bernardino  County,  where  they  claim  many  superior  characteris- 
tics. The  specimens  of  raisin  grapes  and  raisins  made  at  Eiverside  were 
as  fine  as  were  found  anvwhere  else  in  the  State. 

At  Pasedana,  Los  Angeles  County,  the  surroundings  for  successful 
raisin-growing  is  admirable,  and  already  considerable  attention  gi^'cn. 
Mrs.  Carr,  wife  of  Prof.  E.  C.  Carr,  former  i)rofessor  of  agriculture  in 
the  California  State  University,  I  found  making  raisins  on  the  Spanish 
plan  of  drying  on  the  ground. 

Over  100  tons  of  grapes  were  used  in  the  year  1880  for  raisins  in  El 
Dorado  County.  Principally,  as  elsewhere,  they  were  dried  in  the  sun: 
some  few  by  artificial  heat,  in  evaporators. 

Dr.  Conger,  of  Pasedana,  gives  the  following  account  of  his  three- 
year-old  grape-vines  : 

My  vines  are  of  the  Muscat  variety',  and  three  years  from  cuttings,  and  withoat 

irrigati<»u  from  the  setting.     Fonner  care  (if  the  Hame  has  not  been  with  the  view 

of  rai>»iii-in»kiiig;  hence  it  is  safe  to  assert  that  they  have  lacked  the  proper  attention 

in  Home  teopectH  that  would  have  been  to  their  advantage.     But  8uch  aa  it  has  bees* 

"  "^jii  now  enal>led  to  prcbcul  the  following  aji  the  returns  for  the  crop  just  marketed: 
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Gross  receipts  from  raisins,  perarre,  |61.76;  from  grapes,  per  a^re,  |13;  from  cuttings, 
$13.98 ;  total,  $88.74.  Deducting  the  sum  of  $25  per  acre  for  the  entire  expenne  of  care 
of  vineyard  and  marketing  crop,  which  includes  everything  connected  with  the  work, 
and  we  have  a  profit  of  $63.74 

MODE  OF  3IAKING  RAISINS  IN  SPAIN. 

As  Spaoish  raisins  are  of  high  repute,  and  all  information  on  this  sub- 
ject desirable  in  America,  I  extract  from  a  paper  by  W.  B.  West,  mak- 
ing it  a  part  of  my  report : 

Only  a  few  years  ago  it  was  impossible  to  find  any  California  raisins  that  were 
worthy  of  the  name.  We  were  groping  in  the  dark ;  we  knew  nothing  of  the  varie- 
ties to  plant,  how  to  cure  them,  or  how  to  pack  them.  We  knew  nothing  of  localities 
snited  to  the  raisin  grape,  and  we  had  extravagant  notions  of  the  profits  of  the  busi- 
ness. , 

We  f>egin  to  understand  the  reqnireraents  of  the  business.  We  have  also  learned 
that  to  succeed  we  must  have  knowledge,  patience,  »»nergy,  and  brains;  that  we  must 
have  the  right  kind  of  soil  and  climate  for  the  true  raisin  grape.  The  Muscatella  will 
not  succeed  everywhere,  even  in  California.  Many  who  rushed  into  the  making  of 
raisins  a  few  years  ago  jfound  that  there  was  too  mnch  to  Itarn,  and  gave  it  up  after 
making  a  few  tons  of  trash  from  all  kinds  of  grapes,  dried  and  packed  in  a  slovenly 
manner.  A  few  indomitable  persons  stuck  to  it;  they  had  hard  times;  the  price  of 
foreign  fruit  was  low ;  they  had  much  to  learn ;  but  they  persevered  and  are  now  nobly 
rewarded.  Tliey  have  taught  us  that  only  in  certain  localities  can  the  business  be 
carried  on  profitably.  We  are  gaining  information  by  these  experiments  every  day, 
Mthat  the  futore  of  raisin  culture  is  more  certain. 

I  believe  in  the  future  this  business  is  destined  to  be  carried  on  by  small  farmers. 
It  is  pre-eminently  a  matter  of  detail.  It  is  such  a  business  as  will  give  employ- 
ment to  the  family  of  the  poor  man — the  one  to  make  the  little  homestead  in  the  hills 
a  Hource  of  revenue.  To  these  the  Spanish  method  is  well  adapted.  I  propose,  there- 
fore, in  this  paper,  to  give  their  methods  of  cultivation  and  j»reparation  for  market. 
From  a  people  who  have  cultivate<l  the  grape  and  made  raisins  for  many  generations 
we  can  certainly  learn  something,  especially  as  we  are  only  beginners. 

THE   SPANISH  METHOD  OF   CURING. 

In  their  mode  of  curing  we  may  find  something  of  advantage.  As  our  grapes  ripen 
nearly  a  month  later  than  theirs,  we  have  trouble  to  get  them  dried,  and  have  resorted 
to  many  expensive  methods  to  accomplish  this  purpose. 

The  climate  in  which  the  Spaniard  cures  his  raisins  in  fifteen  days  is  not  any  warmer 
than  ours.  It  is  a  little  more  moist,  and  sometimes  varied  by  showers;  but  his  fruit 
being  securely  covered  by  boards  remains  perfectly  safe,  and  by  being  covered  at  night 
to  protect  it  from  the  dew,  he  is  enabled  t(»  cure  his  raisins  in  the  time  stated,  while 
we  in  California,  who  cure  them  on  boards  or  canvas,  are  usually  twice  as  long. 
Their  grapes  commence  to  ripen  by  the  1st  <»f  August  and  are  usually  gathered  by  the 
15th  of  that  month.  They  are  not  all  picked  at  the  same  time;  only  those  that  are 
perfectly  ripe.  Much  judgment  is  required  in  this  matter,  as  unless  the  grapes  are 
perfectly  ripe  they  will  not  make  good  raisins.  They  are  picked  from  the  vines  very 
carefully,  taking  care  to  handle  them  by  the  stems,  and  are  placed  upon  willow  trays 
and  carried  to  the  drying-floors.  In  every  subsequent  operation  care  is  taken  not  to 
disturb  the  bloom,  which  is  very  important  to  the  higher  grades. 

The  drying-floors  are  constructed  as  follows  :  Where  the  country  is  a  little  hilly,  as 
it  usually  is,  advantage  is  taken  of  some  slope  with  a  southwestern  aspect.  When 
this  is  not  attainable,  an  artificial  slope  is  sometimes  made  by  building  a  strong  wall 
for  the  back  and  sides  and  filling  in  with  dirt.  (Sometimes  they  are  perfectly  level. 
They  like  to  have  them  with  such  an  inclination  as  will  allow  the  water  to  run  freely 
from  the  covers.  The  length  of  these  floors,  which  depends  upon  the  inclination  of 
the  land,  is  usually  about  45  feet  where  the  angle  is  about  45^  ;  where  it  is  steeper 
they  can  be  longer.  The  width  is  14  feet.  Between  each  bed  is  a  path  of  3  or  more 
feet.  Around  the  outside  of  these  beds  is  a  row  of  tile  to  prevent  the  water  from  en- 
t*ring  from  the  paths.  These  are  properly  cemented,  arid  it  is  very  important  that 
no  water  should  enter.  In  the  middle  is  a  row  of  tile  to  support  the  center  of  the 
covering,  which  is  pf  boards  14  feet  long  by  1  foot  wide.  They  are  laid  across  the 
bed,  and  are  lapped  one  over  another,  so  that  no  rain  can  get  in.  The  bottom,  upon 
which  the  grapes  are  placed,  is  of  the  natural  soil,  and  is  always  loose  and  dusty,  the 
▼incyardists  contending  that  the  dust  rather  protects  than  disturbs  the  bloom.  Th 
grapes  are  placed  quite  closely  upon  this  floor,  but  not  so  as  to  cover  each  other. 
Every  one  who  has  grown  grapes  knows  that  there  is  one  side  of  a  bunch  of  grapes 
that  shows  the  stem  more  than  the  other.  This  side  should  be  placed  upward.  The 
covers  should  not  be  placed  on  at  night,  until  the  grapes  have  shriveled  a.  little,  or 
iu  three  or  four  days.  At  the  end  of  eight  days,  if  the  weather  is  good,  they  will  re- 
qnire  to  be  looketf  over,  to  take  out  such  grapes  as  have  dried  in  advance  of  the 
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others,  and  these  are  clipped  oat  with  a  pair  of  scisBore.  If  allowed  to  remain  they 
would  become  hard  aud  worthless.  A  man  commences  at  one  end  of  the  bed  and  se- 
lects those  that  ai'e  dry,  or  nearly  so,  placing  the  remainder  back  just  as  they  veK 
heforo,  not  turning  them  over,  as  is  the  universal  practice  here.  The  reason  for  this 
is  that  the  side  cured  on  the  ground  presents  a  more  attractive  appearance  than  the 
other. 

At  the  ond  of  the  next  seven  days  the  raisins  are  fnlly  cured.  Here  let  me  state 
that  no  substance  has  been  found  that  will  cure  a  raisin  so  well  a^  the  gronnd,  and 
no  plan  have  I  ever  seen  that  seemed  to  me  to  be  more  fitted  to  aceom^dish  the  ob* 
ject  sought  than  the  Spanish  hill-side  drying-doors. 

Those  made  upon  level  t^round  require  a  few  days  more  to  cure  the  fruit,  and  iw 
sometimes  covered  with  cloth  or  corrugated  iron.  The  superiority  of  this  method 
over  the  ordinary  California  way  of  using  boards  or  canvas  is  so  marked  that  I  hope 
some  of  our  vineyardists  will  give  it  a  trial.  The  necessity  of  covering  fruit  at  nieht 
is  not  properly  recognized  in  Uiis  State.  I  have  found  fruit  in  Spain  wanu  anddi; 
in  the  morning,  whereas  it  would  require  at  least  two  hours'  sun  to  bring  it  to  tbi 
state  had  it  not  been  covered.  The  covers  also  protect  them  froni  any  sbowen  th»l 
might  come  up  during  the  dry  s<'asou.  They  are  also  useful  in  retarding  the  drying, 
as  it  sometimes  occurs  that  the  raisins  cannot  be  packed  as  fast  as  they  dry. 

ASSORTING   AND   PACKING. 

The  raisins  are  taken  directly  to  the  packing-house,  and  assorted  and  packed  imme- 
diately for  market,  not  going  through  any  sweating  pnu-ess.  This  sorting  is  of  suchi 
complicated  nature,  and  requires  so  much  skill,  that  it  would  be  utterly  im|)08sibk 
for  us  to  follow  it.  They  calculate  that  it  requires  a  day's  labor  to  select  and  pack* 
hox  of  the  best  raisins.  Another  gc»od  reason  is  that  the  American  market  demands 
hut  few  of  the  higher  grades  of  fruit.  The  London  layers  and  the  loose  Muscat^ila 
are  the  most  souglit. 

The  fruit  is  taken  immediately  to  the  place  for  assorting.  A  skillful  workmaa 
takes  each  bunch  in  succession  and  grades  them  according  to  tlieir  size  aud  condition 
When  a  bunch  contains  two  or  more  grades,  a«  they  usually  do,  it  is  cut  up  so  that 
each  can  be  put  in  its  proper  place.  Each  kind  is  carried  to  the  workman  who  is 
packing  that  particular  class.  Although  the  raisins  never  hold  out  to  ihe  weight 
which  they  are  supposed  to  represent,  I  noticed  the  workmen  were  careful  to  weigb 
each  form  as  they  were  put  in  the  box*.  They  are  packed  informs  of  six  poundj 
each,  using  common  paper,  which  is  replaced  in  the  warehouses  by  a  more  fancy  arti- 
cle, at  the  option  of  the  jMirfhaser.  The  loose  Mnscatellas  are  those  single  berries 
which  may  be  on  a  bunch  of  superior  class,  which  their  strict  grading  requires  to  be 
cut  out ;  hence  they  are  usually  of  a  better  size  than  their  price  would  seem  to  war- 
lant. 

]Vrr.  West  further  said,  in  relation  to  the  raisin  industry  in  CahTornia, 
what  others  who  are  engaged  in  it  also  informed  me,  that  objectioitf 
to  or  faults  hitherto  found  with  California  raisins  f^rew  out  of  tJiefiict 
principally  that  there  was  not  care  enough  exercised  in  making  them. 
They  were  made  of  all  kinds  of  grapes  that  would  dry.  They  were  not 
evenly  cured;  not  uniform  in  size,  aud  too  small.  The  latter  was  caused 
by  i)ermitting  vines  to  overbear. 

There  is  a  future  for  the  raisin  industry  in  the  United.  States,  when 
we  remember  the  demand  for  them,  to  supply  which  not  less  than 
3,000,0(K)  boxes  are  annually  brought  to  us  from  foreign  lands.  It  is 
demonstrated  that  California  possesses  all  the  essentials  to  supply  at 
least  all  our  home  demand.  I  have  given  results  from  four  different 
and  distant  portions  of  the  {State. 


ORCHARD  AND  SMALL  FRUITS. 

LOCAL   AND   CLIMATIC   ADAPTATIO^V   OF  FRUITS. 

The  commission  was  able  only  to  visit  personally  representative  re- 
gions. Dr.  J.  Strentzel,  chairman  of  a  committee  appointed  by  the 
State  Horticultural  Society  to  condense  all  valuable  information  relat- 
ing to  adaptation  of  fruits  to  dift'erent  parts  of  the  State,  has  brought 
the  whole  matter  into  such  concise  and  comprehensive  shape  that  it  is 
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sdopted  as  part  of  this  re[)ort,  adding,  in  so  doing,  that  personal  obser- 
vations, where  made,  suggest  no  change  of  the  statements  made  by  the 
doctor.  His  condensation  is  based  on  one  hundred  and  fifty  reliable 
and  carefully  prepared  reports,  some  from  each  county  in  the  State. 
He  says:  X 

To  systematize  these  reports,  adapting  them  to  general  view,  it  seemed  most  suita- 
l)le  to  group  Goutiguous  counties  subject  to  nearly  the  same  climatic  and  topographi- 
cal conditions^  although  it  should  be  uuderstoo<^  that,  owing  to  manifold  configurations 
of  the  land,  alluvial  or  detrital  soil,  &c.,  an  extreme  variation  exists  in  its  productive 
quality,  even  on  comparatively  limited  parcels  of  ground,  so  no  rigid  rules  what  to 
plant  can  be  prescribed  or  made  applicable  to  large  lio<lies  of  land  without  closely 
discriminating  the  surrounding  local  conditions.  Thus,  for  instance,  in  the  central 
connties  located  around  the  bay,  eminently  adapte<l  for  the  culture  of  the  choicest 
fruits,  some  of  the  terrain  is  adapted  to  the  growth  of  apples;  peaches  will  not  do  so 
well,  and  rice  versa.  Some  produce  apricots  and  almonds  to  perfection  where  figs  are 
nearly  a  failure.  So  we  are  reptricteii  to  noticing  in  each  county  as  reported  the  pre- 
dominant feature  in  fruit  raising,  following  with  a  list  of  fruits  of  acknowledged 
•excellence,  adapted  for  export,  for  the  use  of  desiccators  and  canning  establishments, 
to  secure  permanent  support  t>o  families  distributed  over  small  tracts  of  laud,  to 
multiply  our  resources,  to  prevent  that  rapid  deterioration  and  exhaustion  of  the  soil 
consequent  open  the  skimming  process  of  grain  production,  to  increase  the  esthetic 
taste  of  the  people  for  the  beautiful,  and  draw  a  rich  usufruct  from  land  heretofore 
pitxlncing  at  best  a  scanty  pasturage. 

CENTRAL  BAY  COUNTIES. 

Alameda. — ^The  land  along  the  San  Lorenzo  Creek  is  unsurpassed  for  small  fruits,  the 
currant  leading;  good  plums,  prunes,  apricots,  apples,  pears,  and  almonds;  rather  too 
cool  for  the  fig;  peaches  sufi*er  with  curl-leaf;  olives  grow  well;  crops  are  grown  with 
irrigation. 

Contra  Costa. — Good  for  choice  apples,  pears,  plums,  prunes,  cherries,  figs,  pome- 
granates, quinces;  sheltered  nooks  for  oranges,  higher  land  for  apricots  and  almonds ; 
southwesterly  slopes  of  the  valleys  are  choice  peach  land;  all  the  country  around  and 
attbefoot  of  Mount  Diablo  is  destined  to  be  a  continuous  orchard;  crops  grown  with- 
out irrigation.  ' 

Santa  Clara. — Apples,  peni-s,  plums,  cheri'ies.  and  small  fruits  do  well;  peaches,  apri- 
cots, and  figs  on  high,  sheltt-red  land;  olives  produce  well;  curl-leaf  and  mildew  very 
]irevalent  and  injurious;  irrigation  )iarMaI. 

San  Mateo. — Apples,  pears,  plums,  prunes,  chemes,  olives,  and  figs  do  well;  peaches 
cnrl  badly,  scale  bugs  and  aphis  prevailing;  fruit  ripens  one  month  later  than  in 
^anta  Clara. 

Santa  Cruz. — Excellent  for  small  fruits  and  berries,  apples,  ])ears,  and  plums;  figs 
and  cherries  a  failure;  some  mildew  on  pears,  curl-leaf  on  peaches,  coddling  moth, 
woolly  aphis,  caterpillars  damaging  fruit :  too  much  water  in  the  ground,  but  the 
mountain  above  the  fog-line  is  proven  as  choice  laud  fur  the  raising  of  all  fruits  of  the 
temperate  region. 

Solano. — Around  Vacavilln  and  Green  Valley  fruit  riueus  earlier  than  in  the  ad^joia- 
iujr  counties;  apricots,  peaches,  and  figs  do  best,  and  are  most^  profitable  to  raise; 
apples,  pears,  plums,  and  ))runes  do  well ;  too  hot  for  currants,  raspberries,  and  wal- 
nuts; almonds  not  a  sure  erop  ;  no  irrigation. 

Sapa. — Apples,  plums,  prunes,  pears,  and  quinces  very  productive;  apricots,  cher- 
ries, figs,  almonds,  and  peaches  require  well-sheltered,  warm  si>ots;  curl-leaf  and  mil- 
<lew  de^struclive  to  peaches;  no  irrigation, 

Sonoma. — Apples,  pears,  plums,  and  prunes  do  exceedingly  •well;  cherries,  fair; 
walnuts  and  almonds,  nnceitain;  apricots  get  frosted;  peaches  destroyed  by  curl-leaf 
and  mildew  ;  small  frmtsdo  well;  no  irrigation. 

Lakt. — Apples,  pears,  and  plums  very  good ;  apricots,  almonds,  figs,  and  peaches 
require  choice  locations;  cherries  do  not  do  well ;  no  irrigation. 

Yolo. — Apples  unprofitable ;  pears  and  plums  do  well ;  few  peaches  raised,  which 
suffer  with  curl-leaf  and  mildew ;  almonds  and  cherries  uncertain ;  figs  and  olives 
do  well;  oranges  frosted;  practice  irrigation. 

XOKTIIERN  TIKR  OF   COUNTIKS. 

Mendocino. — Apples,  pears,  and  plums  do  well ;  too  frosty  for  peaches  and  figs. 
Humboldt. — Apples,  pears,  and  plums  ;  berries  do  well ;  no  semi-tropicals. 
Del  Norte. — Similar  to  Humboldt. 

8haHa. — Apples,  pears,  plums,  and  almonds  do  fairly;  walnuts  very  well. 
^ii^oit.— Apples,  pears,  and  plums  do  well;  peach  apricots  often  frosted;  May 
Dnke  and  Ozbeart  cherries  succeed  well. 
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INLAND  COUXT1E8. 

<///i^Mgt.— Apple«f  pears,  plams,  prunes,  peaches,  and  figs  do  well;  seedling  orangM 

fthama. — AppleH  and  pears  good;  figs  and  peaches  extra  ^ood. 

fuumu*. — Apples  and  pears  good;  too  frosty  fKr  ])eaebes;  irrigate. 

/liiffA, — Apples,  pears,  plums,  and  figs  good;  peaches  injured  by  curl-leaf;  almonds, 
-i^A^ifdU,  oranges,  and  cherries  do  not  do  well. 

)^iiha. — Apples,  pears,  plums,  and  peaches  do  well;  almonds  and  apricots  unprodac- 
I*  y^  ;  ligto  do  not  ripen  well. 

f^tfuda, — Apples,  pears,  peaches,  and  plums  do  w^ell ;  apricots,  almonds,  walnnta, 
^/k.v«#,  and  figs  get  frosted;  chestnuts  are  splendi<l. 

/'/o^. ^Apples,  pears,  plums,  olives,  and  figs  do  well;  peaches  curl  and  mildew; 
Ui^lU  ground  preferred  for  orchard ;  irrigate. 

Ti.1  Dorado. — Apples,  pears,  plums,  and  peaches  do  well ;  apricot  trees  killed  to  the 
ground;  irrigate. 

Amador. — Apples,  pears,  peacbes.  and  plums;  soft-shell  almonds,  oranges,  ofivca, 
IM^Uiegrauates,  and  figs  do  well,  subject  to  curl,  codling  moth,  and  untimely  frost. 

RIVER  COUXTIES. 

fiacramenio. — Apples,  pears,  plums,  pnines,  peaohes,  and  apricots  do  well ;  of  small 
fruits,  blackberries  exuberant ;  figs,  A  No.  1 ;  almonds  dowel?;  irrigate  upland:  cod- 
ling moth  abundant. 

San  Joaquin. — Too  warm  for  apples ;  pears  do  well ;  plums  and  prunes  extra  good; 
|>eaches  subject  to  curl  and  mildew  ;  apricots  uncertain  ;  almonds  not  reliable:  cher- 
rieii  not  favored  ;  olives  and  figs  do  well ;  oranges  frosted  ;  sandy  land  requires  irriga- 
tion. 

^(anifZatta.— Apples  to  be  of  any  account  must  be  irriga*  ed  ;  pears  do  better ;  peaches 
curl,  but  bear  well ;  plums  a  failure:  apricot<s  very  successful ;  cherries  not  good;  ir- 
rigate. 

Tuolumne. — Apples,  pears,  and  plums  do  very  well;  peaches  curl  badly;  apricots 
and  cherries  do  well;  almonds  not  reliable;  figs' excellent;  oranges  frosted;  irrigate. 

Merced, — Apples  poor  and  wormy  ;  peaches  curl  badly  ;  plums,  apricots,  pears,  and 
figs  do  well ;  cherries  do  no  good. 

Fresno. — Apples  and  pears  do  well ;  peaches,  apricots,  and  prunes  grow  to  perfection ; 
almonds  not  reliable;  too  wa  m  for  figs;  walnuts  and  oranges  get  frosted;  irrigation 
Indispensable. 

Tulare. — Apples,  pears,  apricots,  peaches,  and  almonds  do  well;  walnuta  not  snccees- 
ful ;  oraugos  frosted;  cherries  not  good;  young 'fig  trees  frosted;  codling  moth  and 
aphides  plentiful. 

SOUTHERN    COUNTIES. 

Monterey. — Few  apples  and  pears  are  raised ;  peaches  curl  badly  ;  apricots  and  figs 
do  well ;  almonds  a  failre  ;  also  cherries ;  too  cold  for  oranges. 

San  Beniio. — Apples,  pears,  plums,  prunes,  cherries,  almonds,  and  figs  do  well;  wal- 
nuts unsatisfactory ;  in  some  localities  peaches  destroyed  by  curled  leaf. 

San  Luis  Obispo. — Apples  do  well :  pears,  prunes,  {teaches,  apricots  and  figs,  tolerably 
well ;  all  fruit  does  well  in  sheltered  localities,  out  of  the  frost  belt,  without  irrigatioa; 
oranges  moderately  good. 

Santa  Barbara. — Apples  i)ears,  few  raised ;  young  trees  doing  well ;  apricots,  ]>eache8, 
plnms,  walnuts,  figs,  and  olives  grow  well:  almonds  not  satisfactory;  cherries  do 
moderately  well ;  oranges  suffering  from  black  smut  and  scales ;  curled  leaf  and  insects 
annoying. 

[Note. — No  report  was  received  from  Ventura  County.  It  is,  however,  well  known 
that  the  valley  of  the  Santa  Clara  River  is  an  excellent  fruit  region,  more  especially 
for  walnuts,  chestuuts,  almonds,  and  figs.  Extensive  orange  andlemon  orchards,  also, 
have  been  planted  near  Santa  Paula.  Other  valleys  of  the  county,  such  as  Ojai,  are 
similar  in  character. — E.  W.  H.] 

LoH  Angeles. — Apples,  peurs,  and  plums  on  clayey  soil  do  well ;  cherries, almonds,  and 
walnuts  unsatisfactory  ;  apricots  and  figs  very  good ;  oranges  get  frosted  in  some 
places,  but  attain  great  perfection,  are  of  large  size,  and  excellent  flavor;  irrigation 
required. 

Bernardino. — Apples,  plums,  cherries,  almonds,  do  not  thrive;  apricots,  olive*. 
"*luutM,  and  oraoges  d(»  well;  ])eaches  curl,  but  on  high  and  warm  lands  they 
orange's  and  raisiim  thf  prevailing  culture;  irrigate. 

'ifo. — Applf'S  perfect  sik-^m-hs;  peacbes  do  well:  plums  and  almonds  a  failure; 
ud  orarj;j«*M  a  Hn'*«:<*»*s:  irrij;;ate. 
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DEDUCTIONS. 

Apples  require  a  cool  location  aud  richest  of  soil  to  produce  fruit  of 
full  size  and  good  flavor — low  standard.  Dusting  the  trees  with  a  com- 
pound of  ashes  and  lime  during  the  rainy  season  is  efficient  in  destroy- 
ing insects,  pests,  and  fungoid  growths;  by  keeping  the  ground  around 
the  trees  scraped  smooth,  with  a  cone  of  lime  and  ashes  around  the 
stem,  codling  larvae  will  be  deprived  of  shelter. 

Pears. — Succeed  almost  everywhere  in  California,  and  respond  most 
readily  to  the  richest  of  soil ;  neither  much  injured  by  alkali  nor  swampy 
soil. 

Quince. — There  is  a  broad  field  to  gain  notoriety  and  rich  reward  by 
the  production  of  a  new  superior  seedling  quince,  free  from  black  knot* 

Peaches. — Most  of  the  old  white  varieties  are  suffering  with  curled 
leaf  and  mildew ;  at  their  worst  during  cold  and  wet  springs,  when  the 
excess  of  sap  is  not  duly  elaborated,  for  lack  of  solar  heat,  provide  a 
ready  food  for  the  fungoid  growth.  No  persistent  efforts,  so  far  as  known, 
have  been  made  to  destroy  it,  although,  judging  trom  analogy,  sulphur 
promises  to  do  the  service,  in  which  it  proves  so  efficient  on  the  grape 
mildew.  To  infuse  new  vigor  to  the  stock  debilitated  by  the  use  of  seed 
from  budded  trees,  the  sweet,  hard-shell  almond  offers  a  substitute  to  bud 
the  peach  upon.  Peaches  to  do  well  require  a  warm,  sheltered  ground, 
the  richest  of  soil,  and  regular  shortening  in  the  process  of  pruning  and 
thinning  out  the  fruit. 

Apricots. — The  almost  unlimited  demand  for  the  fruit  and  consequent 
great  value  of  a  productive  apricot  orchard  suggest  close  attention  to 
the  requirements  of  the  tree  and  shelter  from  spring  frosts ;  an  experience 
has  to  guide  us  in  the  selection  of  a  location.  A  rising  ground  facing 
west  is  most  eligible,  although  flats,  near  large  bodies  of  water,  appear 
to  furnish  the  same  exemption.  The  use  of  apricot  and  plum  seedlings 
for  stock  to  bud  the  apricot  upon  is  nearly  discarded,  and  peach  pre- 
ferred. The  yellow  varieties  of  more '  stocky  growth  should  be  used. 
The  practice  of  rebudding  old  almond  trees,  if  successful,  may  bring  • 
almond  seedlings  in  demand. 

Almonds. — The  responses  show  the  production  to  be  limited,  owing  to 
late  frosts;  requiring  close  observation  to  conditions  favorable  to  abun- 
dant fruiting,  as  the  trees  are  very  thrifty  and  the  nuts  valuable. 

Plums  and  prunes  for  canning  and  drying  are  in  great  request,  caus- 
ing a  corresponding  demand  for  trees,  not  fully  supplied,  owing  to 
scarcity  of  non-suckering  plum  stocks,  which  started  the  practice  of 
budding  the  plum  on  peach  seedlings,  some  plums  requiring  double 
working  to  secure  well-jointed  trees.  The  inadequate  supply  of  our 
nursery-men  will  induce  some  to  import  trees  from  eastern  sources,  and 
with  them  the  dreaded  curculio  may  be  introduced.  Toavoid  thiscalam- 
ity  strenuous  efforts  should  be  made  by  the  chief  executive  horticultu- 
ral officer  to  provide  an  efficient  quarantine  and  disinfection  of  such  im- 
ported trees. 

Cherries. — The  superabundance  of  the  Black  Tartarian  will  require 
many  trees  to  be  regrafted  with  Koyal  Ann  and  other  light-colored  vari- 
eties; the  reponses  disclose  the  fact  of  the  limited  area  within  which 
this  fruit  can  be  grown  in  perfection ;  the  insect  i>est  noticed  last  spring 
in  some  orchards  should  be  closely  investigated  during  the  ensuing 
year. 

Citrus  fruits. — The  experience  of  lateyears  narrows  the  profitable  cul- 
ture of  the  orange  to  four  counties  as  now  constituted,  stillof  sufficient  ex- 
tent to  produce  oranges,  lemons,  and  limes  to  supply  all  the  domestic 
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•demand  for  said  fruits  and  spare  some  for  foreign  export.  The  indnstry 
and  sagacity  of  our  people  will  brush  off  the  scale  and  clean  the  golden 
fruit  of  its  black  incubus. 

i^i^«.^Figs  grow  with  but  little  trouble  or  care,  and  yield  abundantly, 
and  of  most  excellent  quality  in  the  greater  part  of  the  State.  For 
some  reason  but  little  attention  comparatively  has  been  given  to  this 
fruit.  Those  who  have  manipulated  them  are  quite  well  satisfied  with 
results,  and  it  is  believed  the  time  is  in  the  near  future  when  figs  will 
be  an  important  factor  in  fruit  culture  in  California.  The  mode  of  pre- 
paring is  simple,  and  the  price  fair.  They  are  dried  for  a  short  time  in 
the  shade,  then  scalded,  then  fully  dried,  pressed,  and  packed  in  boxes. 
Thus  prepared  they  will  keep  soft  and  fresh  for  a  year  or  more.  Good 
pressed  figs  are  worth  in  the  San  Francisco  market  about  6i  cents  per 
pound. 

The  pomegranate  hesiis  fruit  abundantly,  from  the  warmer- valleysof 
San  Francisco  Bay  to  San  Diego. 

Small  fruits. — With  water  and  compost  at  command,  one  acre  of  land 
<;an  be  made  to  produce  sufficient  income  for  the  sustenance  of  a  modei- 
ately  sized  family  planting  strawberries,  currants,  raspberries,  black 
berries,  &e.  Strawberries  are  to  be  found  in  the  San  Francisco  market 
during  ten  months  in  the  year. 

The  above  statement  regarding  citrus  fruits  hardly  does  justice  to 
the  demonstrated  possibilities  of  the  i)roduction  of  oranges,  at  least, 
northward  of  the  Los  Angeles  region.  The  orange  has  ripened  well, 
and  with  the  best  qualities  of  the  fruit  as  far  north  as  Marysville,  and 
excellent  fruit  comes  into  market  in  small  lots  from  several  of  the  val- 
leys of  the  Coast  Range  north  of  San  Francisco.  Singularly  enough, 
such  fruit  is  usually  several  weeks  in  advance  of  the  oranges  of  South- 
ern California;  doubtless  in  consequence  of  the  more  intense  heat  of 
these  valleys  in  summer  as  compared  with  the  coast  climates  of  the 
South.  The  same  is  true  of  other  fruits,  the  cherries  of  Vacaville,  in 
Solano  County,  for  example,  being  nearly  a  month  ahead  of  those  of 
Santa  Barbara,  and  the  earliest  in  the  entire  State.  Excellent  oranges 
are  grown  within  two  miles  of  Martinez,  Contra  Costa  County,  about  15 
miles  east  of  north  from  San  Francisco,  in  a  sheltered  valley  of  the 
Coast  liange. 

For  the  success  of  the  citrus  fruits  in  the  more  nortlierly  region  it 
seems  absolutely  essential  that  the  trees  should  have  been  grown,  at 
least  from  the  graft,  in  the  same  climate.  They  thus  become  so  hardy 
as  to  be  injured  only  by  extremely  severe  weather;  at  the  same  time, 
their  growth  is  considerably  slower,  and  of  course  the  period  before 
coming  into  bearing  longer.  Trees  imported  from  Los  Angeles  to  the 
Bay  region  are  so  teiuler  as  to  be  set  back  severely  by  frosting,  if  not 
actually  killed,  and  thus  are  eventually  longer  in  yielding  fruit  than 
those  of  northern  growth.  Orange  culture  in  the  San  Joaquin  Valley 
has  hardly  been  fairly  tested  as  yet,  but  there  can  be  little  doubt  that 
it  will  be  successful  when  properly  managed. 

Much  has  yet  to  be  learned  as  regards  the  proper  management  of 
citrus  fruits  in  respect  to  irrigation.  As  is  usual,  when  the  use  of  water 
has  been  secured  in  an  arid  country,  irrigation  has  often  been  carried  to 
excess,  to  the  injury  of  the  quality  of  the  fruit,  and  often  greatly  to 
the  detriment  of  the  health  of  the  trees.  It  seems  pretty  well  estab 
lished  now  that  the  minimum  amount  of  irrigation  compatible  with  full 
development  secures  the  highest  quality  of  fruit  and  the  best  health  of 
the  tree ;  but  the  exact  measure  of  this  amount  is  still  the  subject  of 
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much  discussioD  among  the  growers,  and  must  evidently  be  determined 
separately  for  each  location  and  soil. 

It  has  been  strongly  insisted  upon  that  the  number  of  citrus  trees  al- 
ready planted  in  California  at  this  time  is  all  that  the  market  will  carry^ 
when  they  get  into  bearing.  But  it  is  difficult  to  predict  what  will  be 
the  changes  wrought  within  that  time  by  the  establishment  of  new 
routes  of  communication,  and  therefore  new  markets. 

The  orange  crop,  being  saleable  only  in  the  fresh  state,  is  most  easily 
overdone.  That  of  lemons  and  limes,  being  available  for  the  manufac- 
ture of  citric  acid  and  essences,  will  not  easily  be  in  excess  of  what  may 
be  utilized.  So  far,  scarcely  an  attempt  has  been  made  to  dispose  of 
the  inferior  qualities  or  surplus  in  this  way;  nor  has  there  been  any  at- 
tempt to  maniifacture  the  essences  of  the  flowers,  whose  sweetness  ha& 
thus  far  been  wasting  on  the  desert  air. 

The  growers  of  citrus  fruits  will  find,  as  they  come  more  fully  into 
comi)etition  with  each  other  and  with  the  rest  of  the  world,  that  these 
luiuor  industries  connected  with  their  product  will  oftentimes  form  the 
turning-point  of  the  beam  as  regards  profit  and  loss,  and  that  they  can- 
not afford  to  neglect  them  much  longer.  Miles  upon  miles  of  hedges  of 
limes  now  annually  waste  their  fruit  on  th^  ground  for  want  of  a  mar- 
ket for  the  fresh  fruit;  lime  juice  has  been  made  on  a  small  scale,  but 
was  driven  or  kept  out  of  the  market  by  the  article  imported  from  Tahiti. 
All  this  will  correct  itself  in  time,  but  it  is  quite  essential  that  the  at- 
tention of  those  engaged  in  the  culture  should  now  be  drawn  to  the  dor- 
mant possibilities  of  their  industry. 

As  to  the  quality  of  California  fruits,  they  will  doubtless  be  able  to 
compete  with  any  in  the  market,  so  soon  as  proper  care  is  bestowed  upon 
sorting  and  packing.  It  has  been  too  much  the  habit  of  growers  to  ship 
promiscuous  lots,  large  and  small,  sour  and  sweet — a  practice  of  which 
disadvantages  are  too  obvious  to  require  comment.  It  is  only  quite 
lately  that  wrapping  choice  fruit  has  been  begun  in  California;  and  it  i& 
very  emphatically  stated  that  it  does  pay. 

The  subjoined  analyses  of  some  California  citrus  fruits  may  serve  as  a 
basis  for  comparison  with  those  i)roduced  in  Louisiana  and  Florida, 
whenever  data  for  the  latter  niav  become  available. 

ANALYSES   OF   ORANGES. 

At  the  request  of  the  South  California  Horticultural  Society,  through 
its  secretary,  Mr.  L.  M.  Holt,  the  following  analyses  of  oranges  grown 
in  1879  were  made  for  the  ])urpose  of  obtaining  data  for  comparison 
with  thefruit  of  other  countries.  One  specimen,  a  Mediterranean  Sweety 
grown  by  Mr.  J.  M.  Asber,  of  San  Diego,  was  somewhat  under  size,  but 
with  a  very  fine,  smooth  skin  and  high  flavor.  The  other  was  a  large 
and  fine-looking  fruit  somewhat  rough-skinned,  but  in  flavor  and  sweet- 
ness very  nearly  the  equal  of  the  other,  a  seedling  grown  by  Anson  Van 
Leuven,  of  Old  San  Bernardino. 

In  the  statement  given  below,  the  third  column  shows  the  data  of  the 
analysis  of  a  Florida  orange,  variety  not  stated,  made  by  Dr.  J.  R. 
Kichols,  of  Boston,  and  published  in  the  Jackonsville  (Fla.)  Sun  and 
Press;  also  in  the  Southern  California  Horticulturist  for  April  1879. 
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About  30  Krams  equal  one  ounce  avoirdupois. 

The  most  striking  point  in  the  above  comparisons  is  the  fact  that  while 
in  the  California-oranges  the  total  amount  of  sugars  is  over  10  per  cent,  in 
the  Florida  orange  it  is  only  about  6^  per  cent.  This,  of  course,  cannofc 
be  taken  as  a  general  truth  until  corroborated  by  still  farther  examinar 
tions  of  definitelty^- named  varieties  of  Florida  oranges.  Moreover,  the 
statement  made  by  Doctor  Nicliols  that  graj^e  sugar  accompanies  the  cane 
sugar  in  the  orange  must,  on  the  whole,  be  deemed  improbable,  Qnless 
confirmed  by  direct  tests.  The  optical  tests  in  the  California  orangw 
indicated  altogether  the  presence  of  fruit  sugar,  or  levulose,  instead  of 
grape  sugar.  The  acid  percentage  seems  to  be  smaller  in  the  Florida 
orange  iit  the  same  proportion  as  the  sugar.  As  between  the  two  kinds 
of  California  oranges  the  most  striking  diflferences  are  in  proportion  be- 
tween the  skin  and  pulp — a  matter  of  the  most  vital  interest  to  the  con- 
sumer. The  thin-skinned  orange  has  nearly  19  per  cent,  more  pulp  than 
the  thick-skinned  variety,  the  dift'erence  being  mainly  due  to  the  large 
amount  of  water  contained  in  the  skin  of  the  latter,  which  is  at  the  same 
time  much  poorer  in  volatile  oil.  In  the  quality  of  the  pulp,  however, 
there  is  little  difference,  so  far  as  analysis  can  determine  this  point. 

In  March,  1880,  six  samples  of  oranges  were  forwarded  by  the  execu- 
tive committee  of  the  Riverside  Citrus  Exhibition,  with  i*equest  for 
analysis.  The  subjoined  table  exhibits  the  results  obtained,  so  far  as 
the  scanty  supply  of  material  would  permit.  It  should  be  understood; 
that  for  some  of  the  determinations  as  many  as  four  of  the  smaller  or- 
anges dre  indispensable. 

The  analyses  of  several  other  kinds  are  given  in  Nos.  7,  8,  and  9. 

No.  1  (2  oranges).     Xaval  orange  (premium). 

Seedling  (premium),  Garcelon. 
Kona,  Garcelon. 
Saint  MichaeFs,  Garcelon. 
Seedling,  T.  J.  Wood. 
Bergaraot,  Garcelon. 


No.  2  (2  oranges). 
No.  3  (2  oranges). 
No.  4  (2  oranges). 
No.  5  (2  oranges). 
No.  6  (2  oranges). 
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Ko.  7.  Mandarin  orange,  sent  by  Mr.  A.  B.  Chapman,  Los  Angeles, 
received  February  10, 1880. 

No.  8.  Japan  oranges,  presented  by  Mr.  E.  V.  Cowell.  They  were 
considerably  dried  up  when  anal 3- zed,  and  in  spots  somewhat  decayed. 

No.  9.  Wolfskin's  "  XX  lemon,"  grown  by  J.  W.  Wolfskill,  Los  An- 
geles, received  March  15,  1880. 
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The  extraordinary  amount  of  acid  in  No.  6  creates  a  suspicion  that  it 
was  not  fully  ripe,  but  the  material  was  insufficient  for  a  sugar  deter- 
miuation.  The  acid  percentage  of  the  Wolfskill  "XX"  lemon  is  above 
the  usual  average. 


ACID  TESTS  OP  LEMONS. 

la  March,  1879,  a  request  was  r<iceived  from  the  South  California 
Horticultural  JSociety  for  the  communication  of  some  method  by  which 
the  acid  strength  of  lemons  and  oranges  could  be  determined,  without 
too  much  of  the  chemist's  appliances,  b}^  the  committee  on  the  subject, 
appointed  on  the  occasion  of  the  Citrus  Family  Fair  held  at  Eiverside 
at  that  time. 

In  response  to  this  request  a  quantity  of  a  carefully  "standardized" 
solution  of  caustic  potash  was  forwarded  to  the  society,  with  directions 
for  use;  and  the  tests  were  carried  out  successfully  by  the  committee, 
coDsisting  of  Dr.  O.  H.  Cougar,  of  Pasadena,  and  Mr.  C.  F.  Heinzemau, 
druggist  and  chemist,  of  Los  Angeles.  The  results  obtained  by  them, 
originally  published  in  the  South  California  Horticulturist,  for  April, 
1879,  are  here  appended  in  a  tabular  form.  It  is  to  be  regretted  that 
the  weights  of  the  respective  samples  of  lemons  are  not  given,  but  this 
omission  will  doubtless  be  made  good  in  the  tests  to  be  made  the  com- 
ing season. 

The  calculations  are  made  on  the  assumption  that  all  the  acid  of  the 
lemon  is  citric  acid,  which,  of  course,  is  not  rigorously  true,  as  some 
malic  acid  is  jirobably  always  present.    Since,  however,  for  most  of  the 
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uses  of  the  lemon  there  is  no  difference  in  the  value  of  the  two  acida. 
the  tests  are  strictly  correct  for  comparison. 


No. 


1 

3 

7 

8 

9 

11 

15 

17 

20 

23 

36 


Kame. 


4» 


a  c 


s« 


Grams. 

Thorb's  seedling,  badded  on  orange  stock I        9 

Lisbon  lemon,  on  lemon  stock 10 


Lisbon  lemon,  on  lemon  stock  (very  large). 

Lisbon  lemon,  on  China  lemon  stock 

Eureka  lemon  from  original  tree 

Seedling  lemon,  the  " Olivia" 

Eureka  lemon,  on  orange  siook 

Australian  lemon,  on  orange  stock 

Seedling,  the  '  *  Riverside  Knobby  " 

Thornless  sweet-rind,  on  orange  "stock  — 

Eureka  oranec,  on  orange  stock 

Lisbon  lemon,  on  orange  stock 


12 
10 
8. 
5 
3 
5 
6. 
3 
7 
9 


6.4 
7.0 
9.8 
7.13 
7.3 
8.8 
9.6 
7.8 
lOiO 
6l0 
7-13 
7.5 


**  «r  • 

< 


Onmt. 

.7« 

.C 

.44 

.9 

.» 

.W 
.5 


EXAMPLES  OF  FRUIT  PRODUCTION. 

As  illustrative,  a  few  statistics  are  given  as  obtained  in  person  rela- 
ting to  fruit-growing: 


r.  W.  WoLFSKiLL,  Los  AngeUs. 


This  is  the  oldest  orange  grove  or  orchard  in  California — 110  acres. 
A  portion  of  these  trees  were  planted  in  1841.  Some  I  measured;  bodjv 
2  feet  from  ground,  3  feet  9  inches  in  circumference ;  30  feet  high.  Trees 
planted  24  to  28  feet  apart.  Seedling  trees  commence  bearing  at  seven 
to  ten  years  old ;  budded  ones  at  from  three  to  four  years.  A  ten  year- 
old  tree  will  produce  500  oranges ;  at  twenty  years,  from  2,000  to  3,000 eacb. 
Ground  is  kept  clear,  irrigated,  and  stirred  often ;  almost  constantly  when 
not  irrigating.  Irrigates  about  six  times  in  a  year,  by  submerging 
ground  between  rows,  in  older  orchards;  in  younger,  immediately  alwnt 
the  trees.  Two  hands  will  irrigate  0  aeres  a  day.  Cost  of  water,  $2 
per  day.  This  is  far  below  the  average  cost  of  irrigation  when  water 
is  purchased.  In  this  immediate  locality  water  is  abundant  and  cheap. 
Freight:  Los  Angeles  to  Chicago,  by  rail,  express,  six  to  seven  days, 
$1,000  per  car;  two  to  three  weeks,  8500.  Three  hundred  boxes  a  rar 
load;  150  oranges  to  the  box,  average  size.  Orchard  principally  seed- 
lings. Is  introducing,  with  success,  improved  foreign  varieties.  Few 
insect  ills. 

Since  the  official  visit  of  the  writer  to  Mr.  WolfskilPs  grounds,  whertji 
he  obtained  the  data  given,  the  general  superintendent  of  the  Southern] 
Pacific  Railroad  has  given  the  fruit  interests  in  the  Los  Angeles  regioi ' 
more  favorable  transportation  rates  for  January  1,  1882.  For  oranges," 
from  Los  Angeles  to  San  Francisco  ip  car  lots,  $10  per  ton.  From  Loa 
Angeles  to  Kansas  City,  $300  per  car  load  often  tons;  Saint  Louis,  $333; 
Chicago,  $350. 

E.  J.  Baldwin,  Rancho  Sania^  Anita ^  Los  Angeles  County. 

AcnM. 

Oranges ..SSi- 

^  'imons .-.-.    It 

'lisli  walnuts ^ 
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Acres. 

Almonds 30 

Peaches 40 

Plums 10 

Miscellaueous  fruits 20 

Principally  young  trees,  just  commenced  bearing.  Almonds  have 
Dot  given  satisfaction. 

For  Los  Angeles  County,  I  found  complete  record  as  to  the  status  of 
fruit-growing,  showing : 

Orauge  trees 192,000 

Lemon  trees 30,250 

Olive  trees 3,000 

Apple  trees , - .*  20,500 

Pear  trees 13,345 

Fig  trees 7,325 

Plum  trees 3,125 

Peach  trees 24,375 

<}uince  trees 1,900 

Grapes acres..  6,225 

Miles  irrigating  ditch 345 

Acres  land  irrigated .". 52.515 

Thos.  W.  Cover,  Eiverside, 

This  gentleman  haa  10  acres  good  bearing  limes,  which  yielded  as 
high  at  100,000  limes  in  a  week,  the  value  of  which,  at  the  orchard, 
was  $1,500. 

California  apricots  stand  high  in  the  market  as  a  canning  fruit. 
Where  they  flourish,  every  one  who  can  is  planting.  Such  was  the 
demand  for  trees  this  fall  that  about  all  stock  of  nurseries  was  ex- 
hausted. They  bear  early  and  yield  well.  Mr.  George  Crawford, 
Biverside,  showed  1,200  trees,  four  years  old,  which  yielded  this  season 
11  tons  fruit ;  sold  for  $55  per  ton.  While  the  price  realized  is  not  up 
to  the  market,  the  income  of  a  four-year-old  orchard  is  thought  worthy 
of  notice. 

Mr.  Caldwell,  near  Petaluma,  gives  his  experience  and  suggestion  as 
to  plum  culture : 

1  have  tested  many  varieties,  observed  the  peculiarities  of  soil  necessary  for  their 
|Towth«  and  the  kind  of  stock  to  be  used.  The  best  kinds  for  pitting  are  the  Co- 
lumbia Gross  prune  and  Washington ;  for  prunes  the  Petite  Prune  de  Agen,  and  the 
Yellow  Egg  for  canning. 

Almost  any  of  our  soils  are  good  for  growing  prunes,  but  a  clay  subsoil  is  best. 
Twenty-tive  acres  in  pUinis  will  make  a  man  a  nice  income  in  a  few  years.     I  have  in 
tny  orchard  two  acres  and  a  half  in  plums,  and  they  pay  me  on  an  average  ^500  a 
year. 

If  you  set  out  two-year  old  trees,  they  will  pay  expenses  the  second  year,  and  the 
third* year  y(»u  can  realize  a  profit  of  $50  an  aci*e.  Say,  as  an  illustration,  lOO  trees 
(0  tiieacre,  25  pounds  to  the  tree  will  yield  2,500  pounds  of  green  fruit,  which  will 
make  500  pounds  of  pitted  dried  fruit,  worth  at  10  cents  per  pound  $50,  which  is  a 
nice  income  on  the  investment.  Of  course,  as  the  trees  grow  older  the  crop  will 
become  larger  and  more  profitable.  I  candidly  believe  that  the  above-named  quan- 
tity of  land  in  plums  will,  one  year  after  another,  pay  a  greater  profit  than  the 
best  300-acre  grain  farm  in  the  county. 

General  John  Bidwell,  Bancko  Chico,  Chico. 

General  Bidwell  has  1,000  acres  bearing  orchard — apples,  peaches, 
plums,  pears,  apricots,  blackberries,  cherries,  and  almonds. 

This  season  15  tons  green  apples,  bringing  from  J  to  1^  cents  per 
pound ;  5  tons  dried,  5  to  6  cents  per  pound.  Pears,  green,  5  tons,  2 
to  3  cents  per  pound;  dried,  one  ton,  8  to  9  cents  per  pound.    Apri- 
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cots,  green,  5  tons,  2  to  3  cents  per  pound ;  dried,  1,000  pounds,  14  to 
15  cents  per  pound.  Peaches,  60  tons,  green,  I  to  2  cents  per  pound; 
dried,  50  tons,  10  to  13  cents  per  pound.  Plums,  60  tons,  green,  IJ 
to  2  cents  per  pound;  dried,  16  tons,  11  to  13  cents  per  pound. 
Grapes,  green,  15  tons,  3^  to  5  cents  per  x)ound;  dried,  10  tons,  5^ 
cents  per  pound;  10  tons  of  raisins,  10  to  12^  cents  per  pound.  Black- 
berries, green,  20  tons,  3  cents  per  pound.  Almonds,  30  tons,  12  to  U 
cents  per  pound.  Also  50  fig,  twenty -five  each  quince  and  olive,  of 
which  no  account  was  taken. 

Mrs.  Jeanne  C.  Carr,  Pasadena. 

Mrs.  Carr  has  planted  42  acres.  Ground  broken  and  first  planting 
done  1877.  Fourteen  thousand  grapes,  j)rincipally  raisin  varieties,  with 
an  experimental  vineyard  of  seventy- two  varieties. 

Non-irrigation  thoroughly  tested  by  watering  ends  of  rows  containing 
twenty-eight  vines  each,  8  feet  apart;  leaves  the  opposite  end  without 
wdter.  Seven  hundred  orange  trees,  one  hundred  and  fifty  lemons,  one 
hundrlBd  limes,  irrigated  between  May  and  September.  Three  hundred 
apples,  five  hundred  peaches,  fifty  each  plums,  nectarines,  pears,  and 
figs.  Two  hundred  English  walnuts,  one  hundred  prunes,  two  hundred 
pomegranates,  twenty  to  twenty-five  each  almonds,  white  walnate, 
pecans,  chestnuts,  olives,  cherries,  guavas,  jujubes,  and  Japan  persim- 
mons. Also,  berberries,  raspberries,  and  strawberries  of  many  varie- 
ties. Several  choice  varieties  mulberry  for  silk  culture.  Seventy  spe- 
cies American  forest  trees  along  drives.  Not  more  than  one-half  of  all 
these  have  been  irrigated  since  first  year  of  planting. 

In  1880  600  pounds  of  raisins  made  from  vines  planted  1878  and  1879. 
Sold  1,200  pounds  apricots  from  trees  planted  1878.  Dried  800  pounds 
prunes  and  peaches,  and  sent  to  market  large  quantities  of  other  orchard 
products,  of  which  no  account  was  kept. 

Thirty  varieties  forage  plants  have  been  grown  successfully  in  this 
small  tract.  Some  with  aud  others  without  irrigation.  With  slight  pro- 
tection, bananas  grow  in  this  locality.    Altitude,  1,200  feet. 


SPECIAL  REPORT  REGARDING  OLIVE  INDUSTRY. 

Olive  culture  has  already  become  an  important  factor  in  the  fruit  in- 
dustry of  California.  It  succeeds  in  almost  every  part  of  the  State,  es- 
pecially along  the  coast,  south  of  San  Francisco,  and  in  Southern  Cali- 
fornia. 

Ellwood  Cooper,  of  Santa  Barbara,  has,  perhaps,  given  this  industiy 
more  attention,  with  a  view  to  thoroughly  utilizing  it,  than  any  other 
person.    From  him  the  data  here  presented  are  obtained : 

The  common  and  preferred  method  is  to  plant  the  catlings,  taken  from  growing tw» 
of  sound  wood,  from  three  quarters  of  an  inch  in  diameter  to  1^  inches,  and  firt>ml4  to 
16  inches  long.  These  cuttings  should  be  taken  from  the  trees  during  the  months  of 
December  and  January',  neatly  trimmed  without  bruising,  and  carefully  trenched  in 
loose,  sandy  soil.  A  shady  place  preferred.  They  should  be  planted  in  permaoeiit 
sites  from  February  20  to  March  20,  deneuding  upon  the  season.  The  ground  should  be 
well  prepared  and  sufficiently  dry,  so  that  there  is  no  mud,  and  the  weather  warm.  !■ 
Santa  Barbara,  near  the  coast,  no  irrigation  is  necessary ;  but  very  frequent  stirrin? 
of  the  top  soil  with  a  hoe,  or  iron  rake,  for  a  considerable  distance  around  the  cuttingBr 
is  necessary  during  the  s]>ringand  Kummer.  About  three-fourths  of  all  that  are^^l^ 
planted  will  grow.  My  i)lan  is  to  set  thcui  20  feet  apart  each  way,  and  place  thetnio 
the  ground  butt-end  down,  and  at  an  angle  of  about  45^,  the  top  to  the  north,  bnrely 
covered.  Mark  the  place  with  a  stake.  By  planting  them  obliquely,  the  bottom  end 
will  be  from  10  inches  to  1  foot  below  the  surface. 
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All  trees,  as  a  rule,  should  be  propagated  from  seeds.  The  roots  are  more  sym- 
metrical, the  tree  not  so  liable  to  be  blown  over,  and  the  growth  more  healthful ;  but 
I  have  not  been  successful  in  germinating  them,  hence  I  recommend  the  cutting.  If 
the  trees  are  propagated  from  seeds,  budding  or  grafting  is  necessary. 

FRUIT  BEARING. 

r 

Trees  grown  from  cuttings  will  produce  fruit  the  fourth  year,  and  sometimes,  under 
the  most  favorable  circumstances,  will  give  a  few  berries  the  third  vear.  It  is  the 
habit  of  the  tree  to  overbear,  and  as  a  consequence  it  will  give  but  little  firuit  the  year 
following  a  heavy  crop.  This  statement  is  verified  by  the  most  reliable  books  pub- 
lished on  the  subject  in  the  French,  Italian,  and  Spanish  languages.  There  are,  however, 
exceptions  to  this  rule  in  California.  Mr.  Davis,  who  hsMi  charge  of  the  San  Diego 
Mission  orchard,  in  1875,  assured  me  that  he  gathered  from  the  same  tree,  two  years 
Id  succession,  over  150  gallons  of  berries.  I  have  also  observed  that  some  trees  in  my 
orchards  have  borne  well  in  successive  years.  The  fruit  bearing  can  be  controlled  by  the 
proning.  The  cultivator  will  not  forget  that  the  shoots  or  branches  must  be  two  years 
old  before  they  will  give  fruit,  hence  partial  pruning  every  year  will  give  partial  crops. 
Hy  oldest  orchard  was  planted  February  21,  187*4.  At  four  years  I  gathered  from 
some  of  the  trees  over  two  gallons  of  berries;  in  1^8,  over  30  gallons  each  off  a  few 
of  the  best  trees,  the  orchard  then  being  only  six  years  old.  In  1879,  the  seventh  j'ear, 
the  crop  was  not  nearly  so  large.  I  had  planted  seveml  tbousaud  cuttings  in  the  spring 
of  1B73,  but  these  trees  did  not  give,  at-six  years,  a  result  equal  to  the  first  plantiug. 
The  present  crop  is  quite  good,  the  oldest  orchard  now  being  eight  years,  and  I  think 
I  do  not  overestimate  when  I  state  that  the  yield  of  some  of  the  best  and  fullest  trees 
will  be  over  40  gallons.  Trees  large  enough  to  give  this  quantity  of  fruit,  planted  at 
B  distance  of  20  feet,  will  occupy  nearly  allthe  ground,  and  therefore  give  all  the  fruit 
that  can  be  produced  on  one  aore. 

An  orchard  bearing  aniformly  the  quantity  as  above,  woald  give  the  following  result : 
One  hundred  trees  to  the  acre,  at  40  gallons  each,  4,000  gaflous.  This  would  be  an 
enormous  crop,  unprecedented,  and  far  beyond  any  statistics  given  in  European  pub- 
lications.   The  one-fourth  of  the  (j^uantity  yearly  would  be  a  very  profitable  crop. 

In  estimating  an  orchard,  the  yield  of  isolated  trees,  or  trees  oi  great  age,  occupying 
considerable  areas  of  ground,  must  not  enter  into  the  basis  of  calculation  of  the  prob- 
ftble  production. 

The  tree  mentioned  in  the  SauDie^o  Mission  orchard  as  yielding  150  gallons  of  ber- 
ries was  more  than  50  feet  distant  from  those  surrounding  it. 

French  cultivators  give  the  quantity  of  oil  contained  in  a  given  quantity  of  fhiit  as 
one-eighth,  and  in  weight,  one-tenth:  that  is  8  gallons  of  berries  to  1  gallon  of  oil, 
and  about  50  pounds  of  berries  to  1  gallon  of  oil. 

Olive  trees  grown  from  seeds  are  not  removed  from  the  nursery  until  about  seven 
years  old ;  grown  from  cuttings,  they  bear  in  Europe  as  early  as  they  do  in  California. 

The  newness  and  richness  of  our  soil  will  probably  give,  the  first  fiftv  years,  double 
the  best  results  given  in  those  countries  where  6il-making  has  been  tne  business  for- 
Bomany  generations.  Our  climate  is  congenial  to  the  habit  of  the  tree ;  it  blooms  from 
the  Ist  to  the  10th  of  May,  and  the  fruit  forms  from  the  1st  to  10th  of  June.  At  this 
Mason  we  have  our  best  weather,  free  from  extremes  of  either  cold  or  heat*  Nowhere 
in  the  world  are  all  the  conditions  so  favorable  to  the  perfect  fruit  bearing. 

FRUIT  PICKING. 

The  olive  usuallv  ripens  in  November.  In  some  localities  in  Eastern  countries;  during 
fftvorable  years,  the  fruit  picking  for  oil  begins  as  early  as  October,  and  for  pickling, 
in  September.  In  Santa  Barbara,  the  crop  of  last  year  (1880),  as  also  that  of  1878,  was 
onnsQally  late  in  ripening,  not  being  ready  to  pick  before  the  middle  of  January,  a 
^elay  of  fully  two  months,  the  cause  no  doubt  owing  to  the  extraordinary  rainfall  of 
these  two  years.  In  ltt78  we  had,  after  the  middle  of  February,  and  up  to  the  middle 
of  April,  a  rainfall  of  over  14  inches,  and  in  1880  over  18  inches,  being  more  than  our 
yearly  average.  • 

The  fruit  should  be  gathered  as  soon  as  it  turns  purple,  and  before  f  uily  ripe,  as  the 
oil  will  be  lighter  in  color  and  more  fragrant,  but  somewhat  less  in  quantity. 

In  Europe  the  common  method  of  gathering  the  berries  is  to  knock  them  from  the 
trees  with  poles :  they  are  then  picked  from  the  ground  by  old  men,  women,  children, 
and  cripples.  This  plan  has  serious  objections,  the  fruit  being  more  or  less  bruised, 
tansing  ^composition,  and  the  contact  with  the  earth  is  liable  to  give  the  oil  an  un- 
pleasant taste  and  odor.  The  more  economical  plan  of  gathering  is  to  pick  from  the 
tites  by  hand,  and  by  the  aid  of  intelligent  contrivances  an  active  man  can  pick  400 
ponnds"  each  day. 

I  have  arranged  on  a  ranch  wagon,  platforms,  with  ladders  securely^  fastened,  so 
that  the  fruit  from  the  different  heights  of  even  large  trees  can  be  gathered  from  the 
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Tv^agoD,  which  is  driven  along  the  rows  and  one-halfof  the  trees  picked  from  eachoide. 
This  plan  obviates  the  necessity  of  moving  ladders,  climbing,  &c.,  and  relieves tbe 
pickers  from  the  labor  of  carrying  the  fruit,  i;s  the  sacks  containing  the  same  aie 
always  at  hand  on  the  platform.  The  leaves  and  imperfect  berries  are  separated  b? 
passing  the  w^holo  through  a  winnowing  mill.  This  process  leaves  the  fruit  in  tbo 
best  possible  condition,  preparatory  to  manufacturing:  the  oil. 

MAKING  OIL. 

The  berries  are  dried  before  crushing,  as  it  is  necessary  to  evaporate  a  portion  of 
the  water.  If,  however,  they  are  left  on  the  trees  nutil  shriveled,  which  is  a  proof 
that  necessary  evaporation  has  already  taken  place,  no  drying  is  nee<led  after  pick- 
ing. This  late  picking  is  not  best,  as  mentioned  in  a  previous  article.  If  dried  by 
the  sun,  it  requires  about  fourteen  days.  This  plan  cannot  be  de]>ended  u]K>n  in  Santa 
Barbara,  excepting  in  years  when  the  fruit  is  early  r  pe  and  we  have  con tinuoos  sun- 
light, with  moderately  warm  weather.  By  artiticial  heat,  ranging  from  110^  to  I3(P, 
the  drying  can  be  done  in  less  than  forty-eight  hours.  The  crushing  and  pressing 
should  follow  without  delay :  that  is,  the  fruit  taken  from  the  drier  in  the  morning 
should  be  cracked  and  pressed  the  same  day.  Long  intervals  or  delays  in  the  process 
from  picking  the  fruit  to  expressing  the  oil  tend  to  rancidity.  To  make  perfect  oil 
requires  a  perfect  system  in  the  whole  management. 

The  capacity  of  the  pre.ss,  the  crusher,  the  drier,  and  the  number  of  pickers  should 
correspond  or  be  about  equal;  all  fruit  picked  during  the  day  should  be  in  at  nigbt, 
cleaned  the  following  morning,  and  go  into  the  drier  immediately  after  the  previous 
day's  drying  is  taken  out.  The  heat  or  temperature  of  the  drier  ought  to  be  so  graded 
as  to  complete  the  work  in  forty-eight  hours,  and  it  is  better  that  it  should  be  under 
130-  rather  than  above. 

The  almost  universal  method  of  crushing  the  berries  is  by  a  heavy  stone,  similar  to 
a  millstone,  which  is  rolled  round  on  the  edge  in  a  deep  circular  groove  or  trough,  and 
by  its  weight  does  the  crushing.  A  beam  ])assing  through  the  eye  of  the  stone,  and 
working  on  a  journal  in  the  center  of  the  circle,  with  ahorse  att'ached  to  the  outer 
end  of  the  beam,  is  the  simplest  way  to  do  the  work,  and  the  plan  that  I  have  adopted. 

The  circumference  of  the  trough  depends  somewhat  on  the  size  of  the  stone.  The 
one  I  am  using  is  4  feet  high,  6  inches  thick,  and  the  diameter  of  the  trough  in  which 
it  works,  6  feet ;  the  lengtn  of  the  beam  15  feet.  This  crusher  is  amply  sufficient  for 
an  orchard  of  one  thousand  trees,  but  too  small  for  my  purpose.     It  cost  about  |^. 

A  stone  5  feet  in  diameter  and  2  feet  thick  would  crush  in  ei^^ht  hours  a  sufficient 
quantity  of  berries  to  make  100  gallons  of  oil,  and  by  working  it  night  and  day,  tbe 
crop  of  ten  thousand  trees.  It  would  be  better,  however,  to  have  two  stones  half 
the  thickness  of  the  above,  one  following  the  other  in  the  same  groove.  The  hone 
should  work  on  the  outside  of  the  building  containing  the  crusher. 

To  make  100  gallons  of  oil  each  day  would  recjuire  two  good  presst^s.  The  one  best 
adapted  for  the  purpose,  so  far  as  I  have  seen,  is  that  used  for  making  oleomargarine. 
Such  presses  could,  with  very  little  expense,  be  worked  by  the  horse-power  used  for 
crushing  the  berries,  so  that  one  man  could  do  all  the  crushing  and  pressing. 

The  press  I  am  using  is  an  old-fashioned  wooden  beam  i>ress,  such  as  used  in  the 
New  England  and  Middle  States  for  making  cider. 

The  beam  is  26  feet  long,  and,  with  a  heavy  box  filled  with  rock  suspended  at  the 
extreme  end,  the  power  can  be  increased  to  150  tons.  The  press  with  the  diftereulial 
l^ulleys  cost  about  $150.  Such  a  press  cannot  be  improved  upon  for  expressing  the 
oil,  but  the  additional  labor,  and  the  time  lost  in  changing,  is  so  much  greater  than 
what  would  be  required  for  the  oleomargarine  invention,  that  the  latter  would  facili- 
tate the  work  and  be  cheaper  in  the  end,  besides  taking  up  so  much  less  room. 

The  crushed  olives  are  put  in  the  press  in  cheeses  about  3  feet  square,  and  3 inches 
thick,  with  wooden  slats  between  each  cheese.  Ten  or  more  cheeses  can  be  put  in  at 
each  pressing.     I  use  coarse  linen  cloth  to  contain  the  crushed  olives. 

The  fluid  that  is  expressed  is  put  in  large  tanks,  and  left  from  sixty  to  ninety  days, 
when  the  oil  will  separate,  and  being  lighter  will  rise  to  the  top,  where  it  can  be  drawn 
ofif.  The  pumice  after  the  first  pressing  is  recrushed,  and  by  pouring  hot  water  over 
it  a  second  quality  of  oil  is  expressed.  The  refuse  can  then  be  used  either  for  fuel, 
for  feed  for  pigs,  or  for  making,  still,  a  third  quality  of  oil ;  if  for  the  latt«r,  it  is  thrown 
in  vats,  boiUug  water  fioured  over  it,  and  left  to  ferment,  when  the  oil  still  remaining 
will  be  liberated  and  rise  to  the  top. 

FILTERING   OR   CLARIBYIXG. 

This  is  a  very  simple  process.  The  most  common  method  is  to  have  a  series  of  five 
or  six  boxes,  one  above  the  other,  each  with  cotton  batting  in  the  bottom ;  the  oil  pass- 
ing the  sixth  will  be  beautifully  clear,  and  ready  for  market.  I  use  cylindrical  tin 
vessels  holding  about  three  gallons  each,  one  fitting  in  the  other  in  tiers  of  three,  with 
iine  wire  sieves  in  the  bottom  of  each.     On  these  sieves  I  place  two  or  three  layers  of 
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cotton  batting.  The  oil  is  passed  from  one  tier  to  the  other  until  clear.  The  clarify- 
iDg can  be  done  by  the  sunlight;  also  it  can  be  bleached  and  made  much  lighter  in 
color,  but  not  without  injuring  it.  When  it  is  adulterated,  artificial  heat  is  necessary 
in  the  process.  When  once  heated  it  loses  a  part  of  the  nutty  flavor,  and  is  liable  to 
become  rancid  when  exposed  to  the  air.  It  should  be  kept  in  an  ordinarily  cool  place, 
not  exposed  to  the  sunlight  or  heat,  neither  should  it  be  handled  any  mote  than  is 
absolutely  necessary  in  the  iiltering  and  bottling,  and  should  not  be  shaken  after  bot- 
tled. The  mucilage  contained  in  tbe  oil  will  not  peparate  for  a  long  time  after  the  oil 
i8  ready  for  use,  and,  as  it  does  not  injure  it,  is  not,  therefore,  objectionable.  It  will 
sometimes  form  in  the  bottles  like  globules  of  water,  or  in  films,  settling  to  the  bot- 
tom as  sediment,  and  when  shaken  will  give  it  a  muddy  appearance,  which,  with  the 
common  prejudice  against  all  table  oils  that  are  not  perfectly  clear,  renders  it  unsala- 
ble, as  consumers  consult  more  the  eye  than  the  taste.  The  oil  is  better  when  new 
and  fresh,  and  what  is  gained  in  the  appearance  by  itA  remaining  a  longer  time  in  the 
tank  is  more  than  lost  in  its  freshness  and  delicacy  of  flavor. 

To  sum  up  the  cost  of  the  machinery  in  the  making  of  the  oiL  we  have  as  follows : 
Drier,  il50;  mill,  $250;  two  presf^es,  $500 ;  two  tanks,  |200;  nlterers,  |50 ;  corker, 
tin-foiler,  fSO;  wooden  building,  $400.     Total,  $1,600. 


SPECIAL  REPORT  ON  CULTURE  OF  ENGLISH  WALNUTS. 

The  cultivation  of  English  walnnts  in  California  has  become  of  suffi- 
cient importance  to  warrant  a  brief  chapter  in  this  report.  Finding  it 
favorably  grown  at  many  points  visited  by  the  commission,  and  being 
advised  that  Mr.  RusspU  Heath,  of  Carpentaria,  Santa  Barbara  County, 
had  been  longer  engaged  in  the  industry,  and  was  likely  to  be  more  ex- 
perienced than  any  other  cultivator  in  the  State,  from  him  the  following 
detailed  data  were  obtained. 

We  premise  that  other  experimenters  agree  with  Mr.  Heath  in  the  be- 
lief that  all  early  plantings  of  this  tree  were  made  too  close  at  the  Wolf- 
kill  orchard,  near  Los  Angeles ;  many  inner  trees  were  dying  gut,  appar- 
ently from  being  too  much  crowded,  the  distance  being  20  by  20  feet. 

You  are  doubtless  aware  that  the  nut  commonly  called  English  walnut,  or  Madeira 
nnt,  is  in  reality  the  Persian  nut.  In  Spain  it  is  called  **  the  nut";  in  France,  the  same; 
tn  the  island  of  Madeira,  where  it  was  first  planted,  the  Madeira  nut,  &c. 

Upon  examination  I  find  that  in  Persia  it  comes  in  4>earing  the  eighth  year  froni 
seed.  In  Spain  and  the  south  of  France  in  about  fifteen  years.  In  England  in  aboui 
twenty.  The  climate  of  Santa  Barbara  is  as  near  the  climate  of  Persia,  where  it  grows 
to  perfection,  as  perhaps  any  place  on  this  continent.  Here  the  trees  come  in  bear- 
ing the  eighth  year  from  seed. 

The  mode  of  planting  in  this  State  is  to  prepare  the  laud  same  as  for  any  nurserv. 
The  nuts  are  placed  in  rows,  about  8  inches  apart,  and  covered  with  2  inches  of  earth. 
If  the  weather  is  warm  the  nuts  sprout  in  ten  or  twelve  days. 

With  regard  to  length  of  time  to  leave  trees  injiursery  there  is  diflference  of  opinion. 
I  have  changed  my  views  after  years  of  experience. 

At  present  1  leave  trees  in  the  nursery  rows  until  they  have  attained  the  age  of 
liearing ;  say,  the  eighth  or  ninth  yeai\  I  have  been  led  to  this  course  for  the  following 
reasons: 

If  the  tree  is  removed  when  one  year  old  it  is  so  small  (3  or  4  inches  high)  that  too 
much  care  is  required  in  cultivation,  and  no  advantage  gained  over  transplanting 
older  and  larger  trees.  If  transplanted  at  two  years  you  would  lose  the  two  years 
in  the  nursery,  because  the  tree  will  not  produce  fruit  until  in  orchard  full  eight 
years. 

If  transplanted  when  three,  four,  or  five  years  old,  the  tree  ought  to  bear  its  first 
fruits  in  five  years;  or,  in  other  words,  you  would  eain  nothing  but  size  by  selecting 
the  four  or  five  year  old  trees  t>ver  the  three-year  old. 

Trees  should  never  be  taken  from  the  nursery  when  six  years  old,  as  at  the  sixth 
year  the  tendency  is  to  top  and  not  to  root. 

When  trees  are  taken  when  eight  or  nine  years  old  the  top  is  pruned  close,  cutting 
back  to  about  9  feet.  The  side  branches  shoald  be  cut  back  to  two  or  three  buds 
from  the  body.  Such  trees  will  ordinarily  bear  the  third  year  after  transplanting,  or 
as  soon  as  the  head  has  time  to  develop  itself.  You  see  it  is  the  saving  of  time  from 
transplanting  to  bearing  that  I  have  been  after. 

The  time  of  coming  into  l>earing  is  based  upon  our  climate  of  Southern  California. 
In  most  favorable  localities  in  the  States,  west  or  north  (ea«t  of  the  Rocky  Mountains) 
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I  do  not  think  they  would  produce  under  fifteen  or  twenty  years  from  seed.  How 
much  they  would  be  retarded  if  taken  from  the  nursery  at  eight  or  nine  years,  from 
this  State  to  the  east,  I  am  not  prepared  to  say. 

My  first  orchard  was  planted  30  feet  each  way.     Have  since  planted  at  di^rent 
.  distances,  and  think  the  best  about  40  feet  each  way. 

You  ask  me  how  many  bushels  a  tree  will  bear  at  what  may  be  called  matiiritj. 
I  have  never  seen  a  tree  at  such  an  age.  I  am  informed,  in  Spain  and  South  of  Vnwx 
there  are  trees  believed  to  be  over  three  hundred  years  old,  which  bear  15  to  18  btiali- 
els  each.  On  some  of  my  twenty-year  old  trees,  I  had  3  bushels  each.  These  tre« 
come  gradually  into  bearing;  the  first  vear  seldom  exceeding  four  or  five  nuts;  tbc 
second  year,  firom  2  to  5  pounds;  the  third  year  I  have  had  trees  produce  40  pounds. 
But  such  are  exceptional.  I  should  say  from  10  to  15  pounds  a  good  yield.  Nnta, 
with  us,  commence  ripening  about  the  last  of  September.  My  process  of  gathering  is 
to  start  my  men  after  the  nuts  have  commenced  to  fall,  slightly  jarring  each  tr» 
that  the  ripe  nuts  still  on  the  tree  may  fall,  picking  in  baskets,  then  taking  to  the  drr- 
lug  bouse.  We  take  the  orchard  row  by  row.  Usually,  with  a  good  gang  of  haiidSf 
ten  or  twelve  days  are  required  to  go  through  the  orchard  once.  As  soon  as  the  first 
round  is  finished  the  second  is  conjuienced.  In  four  or  five  rounds  we  usiually  gather 
the  crop. 

At  the  drying  house  they  are  subjected  to  a  heat  of  about  200^  for  six  or  seven 
hours,  the  nuts  not  being  removed  until  they  are  thoroughly  cured,  when  they  wilJ. 
keep  for  years,  without  becoming  sour  or  rancid,  in  an  ordinarily  dry  place.  '  This 
mode  of  curing  does  not  injure  them  for  use  as  seed.  They  are  then  ready  for  market. 
There  is  a  pernicious  practice,  often  resorted  to,  of  bleaching  nuts  with  sulphur,  to 
make  them  appear  a  lignt  color.  Some  customers  demand  this ;  out  sulphurizing  shonM 
not  be  indulged  in  if  a  good  wholesome  nut  is  desired.  I  never  bleach  except  at  th« 
particular  request  of  customers.  I  think  it  materially  iujui-es  the  flavor,  and  onlr 
gives  an  unnatural  color.  My  market  has  usually  been  the  States  west  of  the  Rockj 
Slountains,  although  some  shipments  have  been  made  to  Chicago,  Boston,  and  Nev 
York  with  good  results.  Prices  range  from  10  to  15  cents  i)er  pound,  according  to 
quality.  I  have  about  six  thousand  trees  in  orchard,  from  nine  to  twenty-one  years 
old.  I  consider  the  investment  a  good  one.  I  do  not  regret  the  years  and  nioney 
invested  in  this  industry.  True,  there  are  no  returns  of  consequence  for  a  number  of 
years.  The  tree  is  of  slow  growth,  and  must  attain  age  before  producing.  From  the 
fourth  year  the  orchard  may  be  said  to  be  paying  expenses,  and  from  that  time  troubles 
and  anxieties  need  not  alarm  you.  Vou  have  something  that  ordinary  drought  does 
not  eftect.  Of  i)ests,  I  absolutely  have  none.  The  trees  are  healthy  and  free  frooi 
disease. 


FKUIT  CANXING. 

As  the  mode  of  utilizing  green  fruits  by  canning,  jellying,  and  desic- 
cating is,  comparatively,  of  recent  introduction  in  California,  and  forms 
an  important  adjunct  to  fruit  growing,  efforts  were  made  by  the  com- 
mission to  obtain  data  from  a  few  establishments,  situated  in  various ! 
parts  of  the  State,  in  order  that  at  least  an  approximate  understanding  ; 
of  this  industry  might  be  had.  To  this  end  the  following  places  were 
visited,  and  the  extent  of  operations  copied  from  the  books  kindly 
furnished: 

J.  LusK,  Canmng  Company,  Oakland: 

During  the  working  season  employed  five  hundred  liands,  principally  ■ 
Chinese  labor.  Experience  has  demonstrated  that  no  other  attainable , 
labor  can  be  relied  on  in  this  business.  Ship  goods  to  States  east,  I 
England,  and  Australia.  Eleven-twelfths  of  product  is  consumed  in  the  i 
United  States.  Fruit  is  put  up  2 J  pounds  to  the  can;  twenty-four  cans 
in  each  case. 

Put  up  for  1881  to  date  of  visit j  October  17. 

Cfciea.  ! 

Tomatoes 51,CU9| 

Apricots 10,  OiH  i 

Peaches 22.  (R^! 

Pears I7j)i* 

Plums .• 19.0(V 

Strawberries 1,756 
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Cafiea. 

Blackberries -  750 

Raspberries 1, 230 

Crapes 4,903 

Asparagus 520 

Pease , 12,001 

Cherries 3,102 

Gooseberries 823 

Currants 7,71q 

Beans 1,000 

Necuikriues 800 

Quince 900 

Jellies  and  jams , 3,998 

Eaised  their  own  tomatoes;  had  220  acres;  paid  $12  to  $20  per  acre, 
land  rent;  other  fruits  purchased;  paid  for  apricots  3 J  to  4J  cents  per 
pound;  peaches,  3J  to  5;  pears,  3  to  3J;  plums,  li  to  3J;  strawberries, 
5  to  6;  blackberries,  3J;  raspberries,  6  to  7;  grape's,  2  to  2J;  asparagus, 
2;  pease,  2;  cherries,  5  to  7;  gooseberries,  3 ;  currants,  3;  beans,  1  to  IJj 
nectarines,  4;  quinces,  2  to  2^. 

Freights  from  Oakland  to  Chicago,  by  rail,  $1.50  per  100. 

Joseph  Black,  Santa  Rosa: 
His  first  j'ear,  as  au  experiment,  to  date  October  4,  had  put  up — 

Cans. 

Peaches 43,000 

Pears ; 20,000 

Blackberries — 15, 000 

Plums 25,000 

Tomatoes 1 4,000 

Com 25,000 

Evaporated, 
*  Tons. 

Peaches ^ 15 

Plums 5 

Apples 10 

Average  prices  about  same  as  paid  by  the  Lusk  Company;  some  little 
variations ;  all  shipped  to  San  Francisco. 

San  Jos6  PACKiNa  Company,  San  Jos6: 

To  date  October  11,  had  put  up — 

Cans. 

Tomatoes 400,000 

Peaches 100,000 

Apricots 150,000 

Bartlett  pears 150,000 

Plums 150,000 

Cherries 50,000 

BlackbeiTies 50,000 

Currants,  raspberries,  and  strawberries,  each 20, 000 

Tons. 

Muscat  grapes 30 

Honey 100 

Prices  paid  for  green  fruits  range  a  shade  higher  than  that  of  the 
Oakland  house.  Market,  principally  in  cities,  east,  largely  Chicago  and 
Denver;  foreign  trade — London  and  Australia — increasing;  working 
season.  May  to  October;  use  both  American  (female)  and  Chinese  labor; 
''don't  blush  to  employ  Chinese  labor,"  it  being  the  most  reliable;  pay 
women  and  unskilled  Chinamen  $1  per  day,  best  skilled  Chinamen,  $2 
per  day;  Chinamen  make  cans  and  superintend  cooking. 
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Pacific  Packing  Company,  Colton  {San  Bernardino  and  RitenUe 

E,  R.  Station): 

To  date  September  17,  had  put  up— 

Apricots » 100,  UC« 

Peaches 15(»,0i|> 

Pears 10.(if« 

Nectarines lO.WKi 

Tomatoes 20,000 

TOBS. 

Dried  fruits 10 

Honey 'M 

Beeswax ...., i 

This  is  a  branch  of  the  San  Jos^  house.  Prices  and  other  incidentals 
same;  about  as  at  parent  house.  There  are  a  number  of  other  packing 
houses  in  the  State — at  San  Francisco,  Los  Angeles,  Sacramento,  Santa 
Barbara,  Gilroy,  Napa,  and  other  points.  The  above  four,  representiDg 
different  sections,  will  sufiice  for  the  purposes  of  this  report. 

The  total  shipment  of  canned  fruits  from  California,  to  September  I, 
1881,  were  283,940  cases  over  253,354  in  1880 ;  showing  an  increase  in 
one  year  of  30,586  cases.  Besides  shipments  to  the  Eastern  States, 
these  goods  go  to  China,  Japan,  Sandwich  Islands,  Mexico,  Southern 
and  Central  America,  Siberia,  Sumatra,  Java,  and  India. 

Varieties  of  peaches  most  desired  for.  canning,  and  bringing  the  bet- 
ter prices  in  the  order  named,  Crawford's  Early  and  Late,  Heath,  and 
Lemon  Cling. 


NOTES  OF  EXOTIC  FRUITS  AXD  USEFUL  PLANTS 

ox  TRIAL    IN  THE   G  AH  DEN  OF  ECONOMIC   PLANTS,   AGRICULTUBAL 
COLLEGE  OF  THE  UNIVERSITY  OF  CALIFORNIA, 


By  B.  W.  Hilgard. 


The  subjoined  data  regarding  some  fruit-bearing  and  other  econom- 
ically nseful  plants  that  have  been  on  trial  for  some  years  in  the  ground* 
of  the  University  of  California  are  mainly  drawn  from  rex)orts  made  on 
the  subject  by  Mr.  W.  G.  Klee,  gardener  in  charge. 

The  Date  Palm  {Phcenix  daciylifera). 

This,  even  as  a  young  seedling,  is  perfectly  hardy  here;  but,  as  most 
palms,  a  very  slow  grower  the  first  years.  This  wonderful  tree  seems  to 
have  found  another  home  on  the  Pacific  slope,  w  here  the  conditions  of  cli- 
mate resemble  most  closely  that  of  its  Asiatic  home,  viz.,  dry  heat  and 
absence  of  rain  during  its  fruiting  season.  Dates  have  been  fruited  in. 
,  California  all  the  way  from  the  bay  region  to  San  Diego ;  but  all  hav- 
ing been  grown  from  seed,  the  fruit  has  almost  throughout  been  of  very 
inferior  quality.  Yet  well-tasting  dates  have  been  produced,  as,  e.  g.j 
last  year,  1881,  in  Solano  County;  sufficient  to  prove  that  this  tree  of 
the  desert  is  adapted  to  this  climate.  It  is  very  desirable  that  sprouts 
of  valuable  varieties  should  be  introduced  from  the  Old  World  for  prop- 
agation here,  the  more  as  such  trees  thus  grown  bloom  in  one-third  of 
the  time  required  for  seedlings.  (See,  also,  remarks  on  "  Timber  Trees,"' 
above.)  Excellent  dates,  however,  are  produced  at  several  points  in  the 
peninsula  of  Lower  California,  whence  they  are  regularly  supplied  to  the 
market  of  Guaymas. 

The  Carob  Tree  (Ceratonia  siliqua). 

This  seems  quite  hardy  in  this  region,  as  young  seedlings  resisted  the 
frost  of  1879.  It  is,  however,  a  very  slow  grower  the  first  season,  un- 
til it  becomes  thoroghly  established,  after  which  it  is  comparatively 
rapid.  A  young  tree  with  the  best  of  care,  has  only  made  about  10  inches 
of  growth  during  the  whole  season.  In  subsequent  seasons  the  growth 
is  qnite  rapid,  i^hoots  of  18  to  24  inches  being  made  at  the  ends  of  the 
branches  during  the  growing  season.  It  has  withstood  without  injury 
a  temperature  of  25°  Fahr.  In  some  localities  it  has  been  severely  af- 
fected by  the  white  scale  [Aspidiotus  wmt),  which  also  infests  acacias^ 
oleander,  pomentaceous  trees,  &c. 

The  Caper  Bush  {Capparis  spinosa). 

Seed  of  this  shrub  was  procured  from  New  York,  but  only  two  plants 
were  raised  from  this;  they  were,  however,  increased  by  cuttings  that 
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grew  quicker  than  the  seedlings.  In  the  garden  this  has  been  of  vecy 
slow  growth.  Early  frosts  this  season  (1881-'82)  have  killed  all  tbe 
young  wood,  but  the  plants  will  no  doubt  recover.  It  will  doubtless 
be  found  hardy  in  all  ordinary  seasons  in  the  Los  Angeles  region. 

ZiZYPHus  Vulgaris  and  Jujuba. 

Two  species,  furnishing  the  jujube  paste,  are  both  growing  luxuriantly 
here.  The  first  has  fruited  in  Sonoma,  but  has  not  answered  expecta- 
tions. The  latter  may  probably  be  superior.  The  leaves  and  young  i 
wood  are  killed  here  every  winter. 

Custard  Apple  (Anona  Gherimolia). 

This  delicious  fruit  belongs  really  to  the  trnpics,  but  may  possibly 
find  sheltered  localities  where  it  will  do  well.  It  is  quite  a  rapid  grower,  i 
making  shoots  2  to  3  feet  in  a  season  outdoors,  and  twice  that  in  the 
greenhouse.  It  is  raised  easily  from  seeds,  but  seems  to  be  difficnlfc 
to  propagate  from  cuttings.  It  requires  at  least  partial  protection  in| 
winter  here,  but  ought  to  be  hardy  farther  south. 

The  Sour  Sop  (Anona  muricatu). 

There  is  still  less  probability  of  rearing  this  tropical  fruit  out  doore. 
Two  plants  set  out  in  the  garden  at  the  same  time'  as  the  CAmwoIttf 
died  very  soon  after,  and  it  has  never  made  much  growth  even  in  thej 
warmest  place  in  the  greenhouse. 

Anona,  or  Asimina  triloba. 

The  Papaw  of  the  Eastern  States,  and  the  representative  of  the  cus- 
tard apple  there,  has  shown  itself  rather  delicate  in  transplanting,  but 
some  plants  have  done  comparatively  well,  and  have  reached  about  the] 
height  of  two  feet  in  three  seasons. 

The  Calabash  Tree  (Crescentia  cujufe)  has  been  fruited  in  Solano] 
County. 

The  Tamarind  [Tamarindus  indica). 

This  tree  seems  very  slow  here.  It  has  never  progressed  outdoors, 
and  se^ms  almost  equally  slow  indoors. 

The  Japanese  Persimmon  (Diospyros  Jcali), 

This  fruit,  w^hich  seems  destined  to  become  of  considerable  impor- 
tance to  California,  has  ripened  fruit  in  Berkeley,  but  of  small  mi 
compared  with  specimens  from  Japan,  and  rather  astringent.  The  va 
riety,  however,  is  doubtless  of  inferior  quality,  having  been  introdu( 
three  or  four  years  ago,  when  the  great  difference  of  the  varieties  ws 
not  so  well  known.  There  is  now  on  hand  an  assortment  of  twenty 
the  best  varieties. 

The  persimmon  is  of  moderate  growth  here,  and  the  failure  of  a  good 
many  people,  especially  in  this  neighborhood,  to  make  their  trees  ^v^« 
is  probably  only  due  to  an  omission  to  get  their  soil  deeply  worked, 
as  the  tap-root  of  persimmon  is  evidently  intended  to  penetrate  verr 
deeply  into  the  ground.  The  earth  in  the  holes  ought  to  l>e  loosened 
two  or  three  feet  deep.    Small  consignments  of  the  fruit,  of  excellent 
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quality  and  large  size,  have  been  received  at  San  Francisco  from  the 
southern  part  of  the  State  for  two  years  past. 

Diospyros  lotus,  of  Southern  Europe,  is  a  rapid  grower  here,  and  a 
promising  stock  for  grafting  the  Japanese  persimmon.  It  has  a  tend- 
eocy  to  continue  in  growth  late  in  the  season,  so  as  to  be  caught  by 
early  frosts. 

Persea  Gratissima. 

The  Aguacate  (commonly  mispronounced  Alligator)  pear  of  Central 
America  has  resisted  surprisingly  the  severe  weather  of  the  present  winter 
(20^  F.),  only  the  tenderest  shoots  at  the  ends  of  the  branches  being  hurt . 
It  is  a  rapid  grower,  and  may  prove  valuable  in  the  southern  part  of  the 
State. 

The  pear-shaped  ''Guisiva"  {Psiduim  pyri/erum)  hsiS  been  cut  down 
by  the  frosts  of  the  last  three  years;  hence  must  be  considered  a  failure 
in  the  bay  region.  Favorable  reports,  however,  have  come  from  the 
southern  part  of  the  State,  where  it  has  been  fruited.  Psidium  cattlei- 
annmj  the  Strawberry  Guava,  is,  nevertheless,  perfectly  hardy  with  us, 
aod  promises  well  from  here  southward. 

Excellent  samples  of  ripe  yellow  guavas  have  been  brought  from 
Santa  Barbara,  and  the  same,  a«  well  as  other  varieties,  have  been 
grown  near  Los  Angeles;  but  thus  far  no  market  has  been  found  for 
the  fruit,  and  not  enough  has  been  grown  to  encourage  the  manufacture 
of  jellies. 

Macadamia  ternata. 

This  18  a  Queensland  tree  that  produces  a  very  finely-flavored  nut. 
It  is  a  near  relation  of  the  OreviUia  robMsta,  known  as  Australian  Fern 
Tree— a  very  ornamental  tree  of  our  gardens — but  its  leaf  resembles 
more  a  holly.  This  tree  is,  doubtless,  also  perfectly  hardy,  but  it  is  a 
dow  grower  during  its  first  years.    It  was  grown  from  seeds. 

The  Japanese  Chestnut  seems  to  excel  even  the  largest  Italian  in  size 
and  flavor.  It  is  easily  grown  from  seeds,  growing  a  coui)le  of  feet  the 
first  season.  It  is  of  slender  habit,  and  is  disposed  to  sucker;  would 
seem  to  be  adapted  to  the  formation  of  hedges  here.  It  is  said  to  bear 
well  alread}'  the  fifth  year. 

Carica  Papaya  {the  Melon  Tree  or  Papaic  of  the  Antilles), 

This  tree  grew  well  out  of  doors  during  the  last  summer,  but  suc- 
cumbed to  a  frost  of  28°  F. ;  with  some  protection  it  would  probably 
resist,  as  does  its  relative,  the  Vasconcella  hastata,  which,  though  a 
native  of  the  West  Indies,  and  apparently  more  soft  and  spongy  in  its 
stem  than  the  "Carica,"  only  suft'ered  slightly  at  a  te;nperature  of  25^ 
F.  Berberis  heterophylla^  the  edible  barbery  of  Turkestan,  is  a  hardy, 
deciduous  shrub  of  rapid  growth. 

The  Japan  Vegetable  Wax  (Rhus  succedanea), 

A  Japanese  tree  belonging  to  the  sumac  tribe.  Yields  from  the 
coating  of  the  seed  a  substance  similar  to  beeswax.  The  tree  has  been 
found  to  be  a  free  grower  here,  making  shoots  several  feet  in  length 
during  the  season,  and  is  quite  ornamental,  resembling  the  Staghorn 
Sumac.  Ehus  vernieifera  yields  the  genuine  Japan  varnish.  It  is  a  tree 
of  similar  habit  as  the  Vegetable  Wax.  It  has,  though  planted  late, 
made  a  very  fine  growth.    Both  are  deciduous  and  perfectly  hardy. 
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The  Cinchonas. 

Strong  hopes  have  been  entertained  that  some  species  at  least  of 
these  vahiable  trees  would  succeed  in  California ;  and  so  far  jus  the 
hardiest,  which  it  has  not  yet  been  possible  to  obtain  for  trial,  this  hope 
may  still  be  indulged.  In  1879  a  lot  of  seeds  grown  in  India,  and  era- 
bracing  the  species  and  varieties  C,  Condaminea^  Calisaya^  Sucilrvhn 
officinalis^  and  a  Hybrid^  were  obtained  through  the  courtesy  of  Sir 
Wm.  Eobinson,  ex-lieutenant  governor  of  Madras.  In  accordance  with 
the  suggestion  of  the  donor,  tlie  seeds  were  at  first  sown  in  boxes  kept 
at  750  with  bottom  heat;  in  these  the  CaUsay a  and  the  Hybrid  sproated 
in  three  weeks,  whereas  the  others  remained  dormant  for  five  months. 
They  were  then  removed  to  a  cold  frame  with  a  temperature  of  from  55^ 
to  60^,  where  quite  a  number  germinated. 

Afterwards  sowings  were  made  in  cold  frames  and  good  results 
obtained.  A  large  number  of  seedlings  were  lost  by  damping  oflf,  prob- 
ably under  the  influence  of  a  somewhat  objectionable  spring  water  nsed 
in  watering;  and  even  well-grown  plants  showed  a  somewhat  inexplica- 
ble tendency  to  sicken  and  lose  their  leaves  when  kept  in  the  house 
.continuously  for  a  length  of  time.  A  number  of  each  kind  were  set  out 
In  the  open  ground  in  the  '^ Garden  of  Economic  Plants^;  the  genend 
result  being  that  especially  the  Calisaya  and  Suceiruhra  did  well  and 
grew  rapidly,  some  reaching  the  height  of  3  feet.  Then  came  a  season  of 
violent,  dry  northers,  which  injured  especially  the  large  leaves  of  the 
Calisaya,  The  latter  and  the  Succirubra  survived  the  winter  of  1880-'81 
witl^  a  little  protection,  the  tender  ends  only  being  killed,  while  the 
others  were  killed  down  to  the  ground,  but  being  promptly  cut  off 
sprouted  again  in  spring.  The  low  temperature  of  the  present  winter 
(1881-'82),  however,  has  finally  killed  all  to  the  ground ;  and  it  must  be 
admitted  that  where  winter  temperatures  as  low  as  25^  are  likely  to 
occur,  these  cinchonas  cannot  succeed.  This,  unfortunately^may  happen 
even  as  far  south  as  San  Diego  at  long  intervals,  as  was  shown  this  sea- 
son. The  cinchona  plants  distributed  last  season  to  the  southward  have 
not  as  yet  been  heard  from  as  to  their  resistance,  but  there  is  little 
reason  to  hope  that  they  have  survived  the  unusually  severe  winter, 
unless,  perhaps,  on  Santa  Kosa  Island.  There  yet  remains  one  species, 
said  to  be  hardiest  of  all,  viz.,  the  Cinchona  pitayemiSj  of  which  no 
seeds  have  thus  far  been  obtainable.  It  would  be  very  desirable  to 
determine  whether  this  specie  will  resist  our  winters,  for  it  has  some- 
what unexpectedly  been  shown  that  the  cinchonas  do  not  require  a  very 
large  amount  of  moisture  at  the  roots,  at  least,  as  they  have  remained 
unirrigated  for  three  months  at  Berkeley,  and  were  injured  only  under 
the  influence  of  a  very  severe  "norther,"  but  even  then  not  materially. 

Tea  plant. 

The  Tea  Plant  seems  to  be  a  complete  failure  all  along  the  coast,  but 
reasonably  good  results  have  been  reported  from  the  foot  hills  of  the 
Sierra.  Tea  plants  are  unthrifty  even  in  the  propagating  houses,  and  in 
private  grounds  under  the  best  of  care.  They  have  almost  invariably 
died  out  after  a  year  or  two  of  precarious  existence.  Of  over  a  thousand 
healthy  plants  set  out  by  Mr.  Wm.  Hollister,  at  Santa  Barbara,  but  a 
few  dozen  were  alive  in  1880,  and  these  very  weakly.  It  seems  im- 
probable that  practical  success  can  be  looked  for  anywhere  in  Cali- 
fornia in  the  cultivation  of  teas. 

The  hardier  kinds  of  coffee  seem  to  survive  the  ordinary  winters  of 
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Soath  California,  but  any  uuusiial  cold  is  fatal  to  tbem.  The  limit  of 
their  existence  is  too  nearly  reached  to  render  their  culture  at  all 
promising,  even  in  Southern  California. 

It  is  desirable  that  the  cultuie  of  the  Mate  (Ilex paragnayensis)  should 
be  tried  in  California.  Our  efforts  to  procure  its  seed  have  thus  far 
failed.  The  coca  tree  [Erythroxylon  coca),  whose  leaves  are  now  in 
demand  for  medicinal  use,  is  very  likely  to  be  found  hardy,  both  as 
regards  drought  and  cold,  in  Southern  California. 

PLANTS  WORTH  TRYING  IN  CALIFORNIA. 

[Report to  the  State  Horticnltural  Society  on  Baron  Y.  Mueller's ''Select  Extra-Tropical  Plants, ' 
eligible  for  indastrial  culture  or  acclimatization,  duC,  witb  additions  and  comments  by  Herman 
Bcbr.  M.  D.,  and  W.  6.  Klee.J 

In  submitting  this  report  to  the  members  of  the  society,  we  desire  to  state  that 
neither  our  time  uor  opportunity  have  allowed  us  to  investigate  the  matter  as  thor- 
OQshly  as  we  might  have  wished  to  do:  especially  should  we  have  liked  to  gather 
ioforniation  relating  to  various  plants  wiiich,  there  is  reason  to  believe,  have  already 
be^n  introduced  into  some  part  or  another  of  this  large  State. 

We  concluded,  however,  that  we  probably  would  do  the  society  and  horticulturists 
at  large  greater  service  by  oflferiug  the  report,  such  as  it  is.  We  cherish  the  sincere 
hope  chat  by  doing  so  now  the  attention  of  horticulturists  will  be  called  to  the  desir- 
ability of  co-operation,  and  mutual  benefit  result  from  interchange  of  experiences 
which  should  be  the  aim  of  the  horticultural  society.  For,  if  persons  who.  perhaps, 
liave  tried  one  or  several  of  the  plants  named,  would  communicate  with  lis,  stating 
their  experience,  some  most  valuable  and  more  definite  information  might  be  gathered 
and  published  before  the  season  for  sending  for  seeds  or  plants.  In  regard  to  the 
arrangement  of  the  plants  enumerated,  we  nave  chosen  to  divide  them  according  to 
their  uses  rather  than  to  take  them  alphabetically,  irrespective  of  qualities.  We 
bave  commenced  with  the  largest  division,  the  plants  yielding  edible  fruits,  tubers, 
4fc.,  and  propose  to  give  at  an  early  date,  in  their  order,  medicinal  i)lant«,  plants  of 
technical  value,  shade  and  timber  trees,  trees  and  shrubs  adapted,  for  tide  lands  and 
•alkali  lanUs,  forage  plants,  and,  lastly,  ornamental  trees,  shrubs,  &c. 

I.    PLANTS   YIELDING   EDIIJLK   FRUITS,   TUBKB8,   ETC. 

Arracacha  Xanthori2a{  I'mbrlhftrae). — Parsley  family.  Mountaiiisof  Central  America, 
also  Peru.     The  tubers  of  this  plant  are  eaten.     It  would  probably  be  hardy. 

Arerrhoa  Carambola  {Oxalideae). — A  native  of  the  Himalaya  Mountains.  This  is  a 
40)all  tree  that  is  cultivated  in  the  Orient  for  its  fruit,  which  has  a  x)leasant,  currant- 
like  taste.     There  occurs  a  sweet  and  acid  variety. 

Argania  Sideroxylon. — The  Argan  tree,  or  iron  wood  of  Western  Barbary  (bumelicuxoe). 
The  seed  of  this  tree  furnishes  an  oil,  and  the  fruit  is  also  used  for  cattle  feed,  while 
the  wood  is  very  hard,  suggesting  its  name.  The  tree  is  on  trial  in  the  Garden  of 
Economic  Plants,  at  tne  S»»tte  University,  It  may  be  propagated  readily  from  cut- 
tings, which  has  been  done  here. 

Aralia  rordota  (Araliaceae)  China. — The  youn^  shoots  of  this  plant  are  nsed  as  as- 
paragus. This  plant  is  on  trial  at  the  Garden  ot  Economic  Plants,  in  Berkeley,  where 
it  aeems  to  flourish;  it  is  x>erennial,  resembling  the  wild  California  species  in  habit. 

AdtnosiemoH  {Prunus)  nitidum  {LauiHueo'). — South  Chili ;  a  laurel-like  evergreen  tree, 
'fith  an  edible  fruit.    Guelue,  Nuble,  and  Aracua  are  in  Chili  various  names  for  it. 

lirabejum  atflluUfolium  {Prottacea). — South  Africa,  a  beautiful  evergreen  tree,  with 
an  edible  fruit,  which,  however  is  poisonous  in  a  raw  state.  Seeds  were  donated  to 
the  university  by  B.  Ferd.  von  Mueller,  but  failed  to  germinate. 

Beninca^a  eerifera  ( Cuctibitace(F). — Cucumber  family.  The  fruit  of  this  gourd  yields 
a  kind  of  cnnie.  Seeds  of  this  are  advertised  for  sale  in  James  Thorbom's  catalogue, 
ofXew  York. 

Cajanvs  Indians. — Known  as  the  Congo  pea  or  catjang  (a  very  desirable  bean) ;  de- 
serves trial. 

Capparis  8pino$a  (Capparida). — The  caper  bush.  The  flower  buds  of  this  plant  yield 
the  caper  of  commerce.  The  shrub  is  on  trial  at  the  Garden  of  Economic  Plants,  at 
Berkeley,  where  it  stood  the  test  of  last  season  well,  but  seems  to  be  of  very  slow 
^owth. 

Carum  hulhocasianum. — The  tubers  of  this  umbellifer  are  used  as  food  under  the  name 
of  earth  chestnut.    There  is  no  reason  why  it  should  not  succeed  here. 

CkaerophtfUum  hulbosum. — The  parsnip  chervil  is  a  good  addition  to  the  kitchen  gar- 
den, if  not  already  introduced. 

<k>locasia  Antiquarum. — This  jAant  is  well  known  as  an  ornamental  foliage  plant. 
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The  variety  "  edulie"  is  the  taro  of  the  Polynesian  Islands  or  tanya  of  the  Southern 
States;  is  cultivated  for  its  tnbers  in  almost  all  tropical  countries. 

It  has  stood  the  winter  in  the  open  air  at  Berkeley,  and  is  now,  in  April,  green,  with 
larffe  leaves.  We  believe  that  the  cultivation  of  this  productive  plant  has  been  tried 
witn  sncceas  in  Alameda  County. 

Corylua  Colvma, — The  Constantinople  nut  tree  bears  a  well-tiavored  hazel-nut,  and 
reaches  a  heieht  of  6U  feet,  and  is,  on  the  whole,  well  worth  introduction,  as  is  also 
the  Japanese  hazel  nut. 

Corylua  heterophyla. — Diospyros  loiue,  the  Italian  persimmon  {Ehenace<ie\  and  Dwt 
nyros  virginiana  %re  both  being  tried  in  various  parts  of  the  State.  We  have  found  tbe 
latter  (the  American  persimmon)  to  be  of  very  slow  growth  here  in  Berkeley. 

Pueraria  tuherosa, — From  South  Asia,  is  a  tall,  woo<ly  climber,  belonging  to  the  pes 
family  {Leguminosce) ^  the  tubers  of  which  are  long,  and  rich  in  starch  ;  it  is  perhaps 
the  same  species  as  P.  Sieboldtiiy  that  in  Japan  furuishesa  sux>erior  starch.  This  plant 
has  been  tried  with  success  in  the  Garden  of  Economic  Plants,  in  Berkeley,  where  it 
grows  without  irrigation,  sending  out  vines  12  to  15  feet  long  in  a  few  months. 

Soja  hispida. — The  Soja  bean  of  Japan  and  China.  The  catalogues  of  France  and 
Gei'many  are  making  considerable  comment  on  this  bean  as  something  very  desirable, 
the  most  nutritious  bean,  &c.  It  is  said  to  yield  well  and  succeed  in  North  Germany. 
Seed  of  this  bean  received  from  San  Francisco  UuUtftin  resembles  closely  a  bean  intro- 
duced some  two  years  ago  from  China  and  trit^d  iu  the  Garden  of  Economic  Plants,  in 
Berkeley ;  if  the  same,  it  is  not  to  be  relied  ui)on  as  a  sure  crop  in  this  locality,  but  in* 
dications  are  that  it  would  yield  a  large  crop  in  a  little  warmer  locality. 

Guevina  Avellanaj  or  Quadria  heUnrophylla  ;  Protwctie. — Ferd.  von  Mueller  refers  to 
this  tree  as  one  of  the  most  beautiful  in  existence,  and  no  one  will  deny  tbia  when  he 
sees  the  tree,  even  without  flowers.  The  pinnate  large  evergreen  leaves  are  of  a  dark' 
green,  glossy  color,  shining  from  afar,  and  the  young  purplish  buds  are  clothed  with  a 
thick  down ;  add  to' this  snow-white  flowers  of  the  delicate  structure  peculiar  to  Pro- 
teacese  hanging  in  profusion  all  over  the  tree,  and  you  have  a  sight  not  easily  for- 
gotten. Besides  its  beauty,  this  tree  is  very  useful ;  its  fruit  has  an  agreeable,  nut-like 
taste,  but  is,  like  the  Brabejuni.  poisonous  in  a  raw  state,  and  has  given  the  tree  the 
name  of  the  Chilian  nut  tree.  It  has  proved  perfectlv  hardy  in  Berkeley,  and  of  com- 
paratively rapid  growth  when  established.  Though  most  easily  propagated  from 
seeds,  this  tree  can  also  be  propagated  by  cuttings,  a«  has  been  done  at  the  Garden 
of  Economic  Plants,  in  Berkeley. 

Maranta  arundinacen. — Is  the  tnie  arrowroot  of  commerce.  The  culture  of  this  plant 
is  comparatively  easy.  It  has,  as  far  as  we  are  aware,  been  cultivated  with  success 
in  Fresno  County. 

Dioseareaf  yam. — LHosoorea  hasti/olia  is  native  of  Western  Australia ;  is  recommended 
as  very  hardy.  D.  japoniva,  the  Japanese,  and  D.  glabra  {Batatas)  deserve  trial.  Tbe 
latter  has  lately  been  distributed  by  the  San  Francisco  Bulletin.  JHoscortsa  a/afo,  th« 
Uvi  yam,  is  a  species  that  hails  from  the  South  Sea  Islands,  but  has  been  grown  suc- 
cessfully in  New  Zealand,  and  would  most  likely  flourish  in  parts  of  California,  where 
too  early  night  froste  do  not  occur. 

ffovenia  dttlcU^  Jihamnacete. — Originally  from  India,  but  introduced  to  China  and 
Japan,  where  it  is  cultivated  for  its  fruit.  It  is  a  pretty  deciduous  tree,  with  a  large 
linden-like  leaf,  and  of  comparatively  rapid  growth.  This  tree  is  also  on  trial  at  tbe 
Garden  of  Economic  Plants,  in  Berkeley. 

Juglans  Sieboldtiana. — A  Japanese  walnut,  known  in  California  as  the  Towerbonse 
walnut,  being  grown  flrst  by  a  Mr.  Towerhouse,  of  Shasta  County.  It  is  a  valuable 
addition  to  the  nut  trees,  and  deserves  to  be  better  known.  Jtiglans  cordiformit  is  a 
Dearly  allied  species,  probably  also  worth  a  trial. 

Macadamiaternata, — ^The  Queensland  nut  tree  {Protea^cie).  Is  a  beautiful  evergreen 
tree,  producing  a  good  size  nut  ot  a  highly  pleasant  taste.  This  tree  is  easily  raised  ■ 
from  seed;  is  perfectly  hardy  in  the  milder  coast  climate.  It  is  here  in  Berkeley  a  lit-  ' 
tie  slow,  as  is  most  of  its  relations,  the  first  two  or  three  years.  As  a  number  of  seeds 
were  imported  last  year,  we  will  no  doubt  hear  from  various  parts  of  Calif ornia  in  re- 
gard to  its  adaptability. 

Madura  Moray  a  near  relation  to  the  Osage  orange.  Is  a  native  of  North  Argeutia; 
therefore  probably  hardy ;  the  wood  of  this  tall  tree  is  valued  for  its  toughneai,  while 
its  fruit  is  edible. 

Mangifera  Jndica^  the  mango. — This  much-esteemed  tropical    fruit    has,  perhaps 
been  tried  in  California  already;  if  not,  it  deserves  it,  for  it  is  in  many  instances  very  « 
hard  to  predict  the  adaptability  of  a  tree.     We  know  of  more  than  one  tropical  tree 
that  has  proved  hardy  in  spite  of  probabilities. 

Marlieriagloma^ata^Myrlacm).— The  Cambuco  of  the  sub-tropical  Brazil,  deserves* 
trial  as  the  fruit  is  large  and  wholesome. 

MarVwria  tome^Uosa.'-Tht:  Guaparanga,  bears  sweet  fruit  that  are  the  size  of  cherries. 
Is  found  in  the  same  region,  and  very  likely  aJHo  hardy, 

Mtlocanna  bambubioidtfi.— The  berry-bearing  bamboo  from  Chittagong  (India).     This 
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bamboo  deserves  intro«lnction  and  trial  perhaps  more  than  any  other.  It  is  of  large 
growth  (70  feet  high),  erect,  and  bears  a  fruit  the  size  of  an  apple,  the  seeds  of  which  are 
nid  to  be  very  palatable.  Combining  this  good  qnality  with  the  usefulness  of  bam- 
boos, it  recommends  itself  specially,  as  it  is  said  to  grow  on  dry  slopes  of  hills. 

M&ringa pierygosperma  {Leguminoso'). — The  horseradish-tree  of  India.  Edible  pods, 
with  only  almond-like  seeds,  from  which  a  valuable  oil,  used  by  watchmakers,  is 
pressed.  The  tree  occurs  in  the  mountains,  and  has  been  transplanted  to  various 
countries.  In  India  there  is  a  prevailing  belief  that  this  tree  is  a  protection  from  light- 
Bing. 

}lorH8  Nigra. — The  black  mulberry  and  its  improved  varieties  deserve  planting 
more  along  the  coast.  It  succeeds  well  with  mild  summer  temperatute  and  foggy  damp 
weather.  We  are  aware  of  a  very  old  tree  that  for  centuries  has  borne  fruit  on  one 
of  the  smallest  islands  in  the  Danish  wat-ers.  Though  the  weather  here  is  often 
extremely  rough  and  the  soil  very  sandy  and  poor,  the  tree  continues  to  flourish. 

yephtUum  Letchi  {Sapindaceo'). — The  fruit  of  this  tree  is  the  liit-chi  of  the  Chinese^ 
well  Known  as  the  Chinene  uut.  The  tree  would  doubtless  be  hardy  here;  care,  how- 
ever, must  be  taken  to  procure  fruits  that  have  not  been  prepared  for  the  market,  aa 
they  have  been  heated  to  such  a  degree  as  to  destroy  the  germinating  power  of  the 

sOCCl. 

yq>he1ium  lappaceum. — The  Rarobutan  or  Ramboetan  of  India,  is  an  Indian  tree 
belonging  to  the  same  genus.  It  produces  a  similar  fruit  to  the  Let-chi.  There  is 
reason  to  believe  that  this  tree  would  be  hardy  in  sheltered  localities. 

Parinarium  Sonda  {Chrgnobalanea). — ^The  Xonda  tree  of  North  Australia,  might 
perhaps  be  utilized  in  the  more  arid  southern  part  of  the  State,  where  its  plum- like 
but  mealy  fruit  would  be  appreciated. 

Penea  gratiasima, — The  Agval  cate  of  the  Mexicans,  or,  as  it  is  also  called,  the  Alliga- 
tor pear.  This  lauriniecous  tree,  so  well  known,  from  the  tropics,  will  bear  the  open 
air  with  slight  protection,  in  the  locality  of  Berkeley,  and  should  be  tried  mure  exten- 
aiyely.    It  is  readily  raised  from  seed. 

PeamiM  boldus  (Laurinea'). — The  Boldo  of  Chile,  undoubtedly  introduced  and  dis- 
tributed by  the  San  Francisco  Bulletin.  Plants  raised  from  this  seed  are  yet  too  small 
to  be  judged.  The  wood  of  this  tree  is  the  most  valuable  part  of  the  tree,  but  the 
fraits  are  also  sweet  and  edible. 

Piatacjia  vera  (TereMnthacecp). — ^This,  the  true  Pistacia  nut,  was,  as  we  have  lately 
learned,  introduced  by  Mr.  Kixford  in  Sonoma  some  years  ago.  It  will  probably 
floQTish  in  the  greater  part  of  the  State.  Seeds  have  lately  been  purchased  for  the 
Garden  of  Economic  Plants,  in  Berkeley,  and  plants  will  in  due  time  be  used  for  dis- 
tribution.    Good  seed  can  be  obtained  of  Vilniorin,  Paris.  / 

Pyrularia  edale  (Santaiacect). — ^From  Sikkini,  Nepal,  and  Khasia;  is  a  fine  shade  tree, 
the  fruit  of  which  is  edible. 

Sechium  edule  {the  Choeo  or  Chayota). — An  Indian  climber,  of  the  cucumber  family ; 
bas  a  starchy,  edible  root,  and  also  good-size  fruits,  that  are  eaten.  It  is  said  to  be 
very  productive ;  comes  to  perfection  in  the  warmer  parts  of  the  temperate  zone. 

Solanum  Quitoense. — If  this  shrub  would  be  hardy  here,  what  is  not  unlikely,  we 
would  have  a  fine  addition  to  our  solanaceous  fruits  (tomato,  eg^  plant,  drc).  The 
frait  of  this  is  the  size  of  a  small  orange,  of  its  color,  and  also  of  similar  taste. 

Solanum  Vescum  and  (laciniatum). — Yields  tne  gunjaog  of  the  Australian  aborigines, 
ftlso  an  edible  fruit  that  deserves  trial.  S.  Laciniatum  is  hardy  in  sheltered  localities 
in  Berkeley. 

P.  Sterculia  Carthagenienns  Sterculiaceoe. — All  the  sterculias  are  highly  ornamental 
both  for  fruit  and  flowers.    This  tree  produces  seed  with  almond  taste.    There  is 
Also  a  Chinese  species,  St,  monos  perma.    Both  would  probably  flonrish  here. 

Telfairia  pedata. — A  gigantic  climber,  belonging  to  the  cucumber  family.  The  flow- 
ers are  most  elegantly  fringed,  and  lilac  colored.  The  large  fruit,  attaining  a  size  of 
GO  pounds,  is  edible  in  a  cooked  state,  while  the  seed  contains  a  large  quantity  of  oil. 
The  home  of  this  plant  is  Mozambique,  and  it  is  perhaps  doubtful  that  we  could 
grow  the  plant,  even  in  sheltered  localities,  out-doors,  but  it  is  certainly  worth  a 
trial. 

TemUnalia  Catappa  {Combretaceie). — In  mountain  regions  of  India.  Roxburg  men- 
tions this  tree  as  the  most  beautiful,  bearing  seeds  that  are  wholesome  as  well  as  of 
an  agreeable  taste.  Mueller  puts  this,  as  well  as  the  previous  one,  among  the  doubt- 
fal  (hardy);  but,  as  we  have  mentioned  before,  the  home  of  a  plant  is  not  always  a 
sure  guide,  only  actual  trial  determining  the  constitution  of  a  plant.  We  also  recom- 
mend this  tree. 

Vacdnium  macrocarpon. — Is  the  well-known  cranberry  of  the  Eastern  swamps.  Of 
tiie  numerous  species  mentioned  by  Mueller,  this  is  no  doubt  the  most  important. 
Though  so  well  known,  it  in  but  of  late  years  that  cranberry  culture  has  taken  any 
proportion  in  California.  We  cannot  urge  the  planting  of  this  little  bush  too  strongly, 
especially  in  localities  subject  to  fresh-water  inundations  and  with  soil  of  a  porous 
nature,  such  as  is  found  on  many  of  the  islands  of  the  Sacramento. 
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Ximenia  Americana  (Olacineoi). — Thin  hijB^hly  ornamental  tree  is  found  in  many  differ- 
•ent  countries;  is  also  indigenous  to  Florida^  Though  the  fruit  perhaps  is  more  oroA- 
mental  tlian  pleasant,  it  deserves  trial,  as  it  might  be  improved. 

II.— Medicinal  plants. 

Aloeferox, — One  of  the  hardier  aloes,  deserving  trial,  as  it  yields  one  of  the  l)e8t  Cap« 
aloes. 

:  Baroama  serratifoUa. — Rntaceie,  also  native  of  Cape  of  Good  Hope,  is  a  small  bnah. 
yielding  the  buchu  of  commerce.  Judging  from  the  number  of  Cape  plants  succeed- 
ing in  California,  we  think  it  worth  a  trial,  inasmuch  as  it  might  prove  a  very  profit- 
able culture. 

Cassia  acutifolia. — The  leaflets  of  this  species  furnish  part  of  the  Alexandria  seoDA. 
It  is  a  perennial  plant,  much  of  the  same  habit  as  the  Maryland  senna,  and  might 
easily  be  protected  from  frost  if  not  quite  hardy.  Cassia  Jistuhsa  is  perhaps  a  hmier 
species.  It  is  the  pods  of  this  that  are  utilized;  besides  its  usefulness,  it  would  be 
another  very  ornamental  tree  added  to  our  gardens. 

V  Cinchona  Calisaya. — The  source  of  the  yellow  or  Calisaya  bark,  and  also  of  part  of 
the  crown  bark,  is  found  in  Peru,  New  Granada  and  Bolivia,  at  an  altitude  of  5.000  to 
6,000  feet.  The  trees  attain  a  height  of  40  feet.  There  appear  to  be  many  varieties 
of  this  species;  a  Santa  F^  variety  ascends  to  10,000  feet  elevation.  C.  CalisatfalM 
been  and  is  being  tried  yet  at  the  experimental  gardens  of  Berkeley.  Specimens  which 
escaped  the  early  November  frosts  at  as  low  a  temperature  as  2S^  F.  were  kiUe^l  after- 
wara  by  the  moist  cold,  which  never  was  actually  as  cold  by  measurement  as  previoudy. 
Seeds  of  these  were  from  Indian  plantations,  where  this  species  thrives,  but  it  would 
be  very  desirable  to  obtain  the  hardier  varieties,  as,  for  instance,  the  Santa  Fi  vari- 
ety. 

Yilmorin-Andrieux,  of  Paris,  have  seeds  for  sale  of  various  cinchonas,  among  them 
Calisaya^  var.  anglica,  which  is  supposed  to  be  from  India,  and  Calisaya,  var.  Jaranies. 
The  price  is  very  reasonable,  6  francs  for  10  grams  of  good  seed. 

Cinchona  nitida. — The  source  of  the  gray  or  Huanaco  bark  is  one  of  the  largest  grow- 
ing of  the  Peruvian  bark  trees,  reaching  under  favorable  circumstances  the  height  ot 
80  feet,  judging  from  the  locality  (high  elevation  of  the  Andes  in  Peru  and  Ecuador). 
Ton  Mueller  thinks  this  species  one  of  the  hardiest ;  we  are  not  aware  of  this  species 
iiaving  been  tried  in  California. 

Cinchona  officinalis, — Andes  of  Peru  and  New  Granada,  at  an  elevation  from  GOO  to 
10,000  feet;  yields  the  brown  or  crown  Peru  bark,  besides  part  of  Loxa  bark.  This 
species  is  averse  to  a  superabuudauce  of  moisture,  and  among  its  several  varieties 
there  will  probably  be  found  the  hardiest  of  all  cinchonas,  the  Crispilla  variety;  it  is 
said  to  endure  an  occasional  frost  as  low  as  27-.  The  officinalis^  and  what  perhaps  is 
the  same,  oondamineay  have  both  been  grown  from  ^eeds  in  Berkeley.  Like  the  CaU- 
saya,  they  resisted  the  early  frost  of  November  and  lived  through  the  winter  by  a  slight 
protection,  but  a  decay  of  the  stem  set  in  lutein  the  spring  after  they  hatl  coiumtnced 
to  start,  from  which  they  never  recovered. 

Cinchona  lancifolia,  Weddell. — Considered  a  variety  of  officinalis;  grows  in  placef 
where  the  mean  annual  temperature  is  that  of  Rome,  with,  however,  less  extremes  of 
heat  and  cold.  Seeds  of  lancifolia  may  also  be  obtained  of  Vilmorin-Andrieux,  in  Paris. 
Seeds  from  this  source  are  now  sprouting  at  propagation  houses  of  the  experimental 
grounds  in  Berkeley. 

Cinchona  pitay  ens  is  is  another  variety  that  in  Upper  India  has  brought  some  of  the 
best  results.  It  is  a  tree  60  feet  high.  Still  another  kind,  Cinchona  kasskarlianat  maj 
perhaps  belong  under  officinalis,  though  the  seeds  are  very  much  smaller — at  least  such 
is  the  case  with  samples  of  this  kind  procured  iTom  Vilmorin.  This  species  has  in  Java 
proved  very  valuable,  and  deserves,  like  the  rest,  a  thorough  trial. 

Cinchona  succirubra,  from  the  Middle  Andine  region  of  Peru  and  Ecuador,  is  a  tree 
attaining  a  height  of  40  feet ;  the  source  of  red  Peruvian  bark.  This  species  has  in 
Berkeley  borne  out  its  reputation  of  being  one  of  the  hardiest  of  bark  trees,  being 
the  only  one  of  four  species  that  has  successfully  survived  the  winter  by  a  very  slight 

Erotection,  and  it  will  probably  be  this  kind  that  will  be  found  to  be  the  mosl'payiog 
ere,  as  it  seems  to  have  been  in  other  countries. 

Camphora  officinarum,  or  Cinjiamomumj  camphora^  Laurinecc. — The  camphor  laurel  of 
China  and  Japan  is  one  of  the  most  beautiful  of  evergreens,  the  varied -colored  hue  of 
the  foliage  from  purple  to  light  green  contrasting  tinely  with  yellowish  branches. 
Apart  from  that,  it  may  become  of  great  value  as  the  source  of  camphor.  It  should  be 
planted  in  the  garden,  park,  and  promenades  as  a  shade  tree  of  peculiar  beauty.  It 
will  most  probably  be  foun<i  to  be  perfectly  hardy  in  all  the  valleys  of  California,  as 
it  has  been  tried  with  success  in  various  parts  of  the  State.  In  Berkeley  it  has  proved 
.a  fast  grower,  and  the  young  foliage  would  seem  even  to  be  untouched  by  severe  frosts. 
Jt  is,  on  the  whole,  a  tree  that  cannot  be  recommended  too  highly. 

Colchicum  officinale, — In  the  noi*thern  part  of  this  State,  where  moist  meadows  occor, 
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this  pretty  perennial  herb  would  flourish,  and  might  be  sold  with  profit  to  the  drug 
stores. 

Dorema  ammaniacum;  Umbelliferew, — Is  a  tall  perennial  herb  that  yields  a  gum 
resin.  Is  a  native  of  the  mountains  of  Persia,  and  would  be  likely  to  flourish  in  the 
greater  part  of  the  State. 

E(^Uum  elaterium. — The  squirting  cucumber;  Cucnrbitacea:  yields  a  powerful 
purgative.  Bein^  a  native  of  a  similar  climatic  region,  the  Mediterranean,  it  is  ax)t 
to  succeed  in  California. 

Eryngium  Bumbrel. — ^An  umbeUiferous  herb  from  Central  Asia ;  recommended  as  a 
remedy  for  various  diseases.  As  far  as  hardiness  sees,  this  plant  must  certainly  be 
adapted  to  the  climate.  Seed  is  advertised  for  sfue  at  Haage  &  Schmidt's,  Erfurt, 
Germany. 

Ferula  galbanifera. — ^Another  nmbelliferous  plant  to  be  recommended  for  mouutain- 
ous  regions.    It  is  a  perennial,  yielding  the  gum  resin  galbanum. 

Fraxinus  omus. — ^The  manna  ash.  Though  this  ti-ee.  Known  as  the  flowering  ash,  is 
cqltivated  In  California,  it  ought  to  be  planted  more  on  the  streets  and  in  parks,  be- 
ing very  ornamental,  as  well  as  the  source  of  the  medicinal  manna. 

GeUemium  nittdamj  Loganiaoece. — Is  the  false  yellow  jessamine  uf  the  Southern 
States,  a  climber  of  considerable  importance  in  medicine.  It  will  most  likely  succeed 
in  Califonua. 

Braifera  a»thelmintica  or  Hagenia  dbyssinioa, — The  kusso  is  a  tall,  handsome  tree,  be- 
longing to  the  rose  family,  and  a  near  relation  of  our  mountain  mahogany  (Ceroocar- 
pus).  As  the  specific  remedy  for  tape- worm  this  plant  is  of  great  importance,  and 
being  a  native  of  the  higher  elevations  of  the  Abyssinian  mountains,  is  likely  to 
Honrish  in  the  greater  part  of  Central  and  Southern  California. 

Helleborus  niger^  Liliacece. — The  Christmas  rose,  or  black  Hellebore,  so  well  known  on 
account  of  its  time  of  flowering  in  midwinter,  even  in  cold  climates.  It  is  perfectly 
well  adapted  to  the  cooler  regions  of  the  State.  It  is  the  root  that  is  used  medici- 
nally. 

Hydrastis  canadensis j  RanunculacecB. — The  yellow  puccoon,  utilized  in  medicine,  as 
well  as  for  coloring,  and  would  most  likely  thrive  in  the  moist  coast  counties. 

Ilex  Parag^uayensis, — The  Paraguay  tea,  or  mate.  The  leaves  of  this  holly  are  used 
as  a  tea  by  millions  of  people  in  Uruguay,  Paraguay,  and  many  other  countries 
throaghout  South  America.  Though  it  perhaps  never  would  find  much  favor  with 
people  accustomed  to  tea,  it  deserves  cultivation  trial  as  the  source  of  a  highly  stim- 
nlatii  g  product.  Its  nativity  places  it  among  the  doubtful  plants  as  regards  hardi- 
nefls. 

Illmum  anisatum, — ^The  star  anis  of  China  and  Japan,  is  a  beautiful  evergreen 
Hnall  tree  1>elonging  to  the  magnolia  family.  The  star-shaped  fruits  are  nsed  in  med- 
icine. This  species  has  small  and  yellow  flowers,  and  should  not  be  confounded  with 
tbe  IlUcium  religiosunif  one  of  the  sacred  trees  of  the  Japanese,  that  has  pure  white 
flowers. 

Krameria  iriandra, — ^The  ratanhia  root  is  furnished  by  this  polygalaceous  herb.  It 
is  indigenous  to  Chile^  Peru,  and  Bolivia,  where  it  grows  on  sandy  boH,  and  would 
most  likelv  thrive  in  similar  localities  in  this  State. 

Pista^a  lentiscus,  TerebinthaceacB, — The  mastic  tree  is  a  tall  evergreen  bush,  yielding 
Ihe  mastic  resin ;  is  a  native  of  the  Mediterranean  re]D^on,  and  most  probably  well 
adapted  to  many  localities  in  this  State. 

Pistacia  terebinihus  is  also  a  native  of  the  Mediterranean  region ;  is  a  tall  bush  or 
small  tree,  yielding  the  fragrant  Cyprian  or  Chio  turpentine  which  is  an  exudation 
&om  the  stem. 

Polygala  Senega  (the  Seneca  snakeroot),  PolygalaoecB. — It  is  probably  well  adapted 
to  parts  of  California.  It  prefers  a  well -drained  soil,  and  is  generally  found  among 
Poeks  in  its  native  home,  the  Eastern  and  Southern  States. 

Bafnia  perfoliata  aud  amplexicaulis  are  South  African  leguminous  bushes,  with  sweet 
Kwts,  the  character  of  licorice,  and  possessing  medicinal  properties. 

Schaenocaulon  officinalis. — A  near  relation  or  the  false  hellebore  ( Veratruvi),  a  native 
tf  Mexico's  mountainous  regions.  It  might  doubtless  be  acclimatized  in  Southeru 
!7alifomia,  and  be  made  to  produce  its  se^s,  that  are  the  sabadilla  used  in  medicine. 
Smilax  officinalis  of  New  Granada  and  Smilax  medica  of  Mexico  are  among  the  many 
tarsaparilla-yielding  species;  two  of  the  more  important,  aud  perhaps  likely  to  flourish 
D  sheltered  localities. 

Spigelia  Marylandica. — ^The  pink-root,  Gentiatiaoea  or  Loganiacece.  As  this  plant  pos- 
ttwes  strongly  medicinal  properties  and  is  a  very  showy  plant,  it  naturally  recom- 
Dends  itself: 
tStyrax  officinalis,  Styraceet. — This  shrub  is  a  native  of  the  Mediterranean  region;  is 
he  aonrce  of  the  fragrant  solid  storax.  Judging  from  its  nativity  and  the  fact  that 
California  itself  is  the  home  of  a  true  styrax,  we  recommend  it  for  trial. 
Sicertia  Chirata,  Geniianaceoej  is  a  perennial  herb  from  the  mountains  of  India,  pos- 
easing  febrifugal  properties.     It  is  also  known  as  a  fine  tonic. 

2991 ^10 
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Chrysanthemum  {Pyrtihrnm),  Boaeum^  and  Cameumy  insect-powder  plants. — As  the 
cnltiyatiou  of  the  Pyrethrum  oinerariefoUumj  or  Dalmatian  fever  few,  has  been  started 
on  a  large  scale.  It  deserves  notice  tliat  besides  the  named  species,  there  are  five  oth- 
ers that  are  ntitized  for  this  purpose,  viz.,  ienuifolium,  Wildennoii,  persicum^  ccrp^ 
hosum,  macrophylluM ;  and  though  some  have  settled  on  the  Dalmatian,  others  nuy 
be  equally  or  perhaps  better  suited  to  some  localities  than  others.  The  difficalty 
that  has  been  experienced  in  getting  seeds  of  the  various  kinds  is  now  passed,  w 
Professor  Riley  has  sent  seeds  of  rosetim  to  several  places  in  the  State,  and  the  Stock- 
ton firm  have  decided  to  sell  their  seed  of  ^^  cinerariefolium,^^ 

Quillaya  saponnria  (RoMcew), — The  Spanish  bark  or  soap  bark  of  Chile  is  th« 
product  of  this  tree.  It  reaches  an  enormous  size.  Seeds  are  very  light  and  apt  to 
be  abortive.  Due  care  should  be  taken  to  have  them  perfectly  ripe  for  shipment,  or 
they  will  not  keep. 

Bhamnus  chlorophorus  (Rhamnacece)^  Buckthorn  family. — From  the  bark  of  thiii 
Chinese  tree  a  very  superior  green  color  is  derived,  utilized  particularly  for  silk.  R. 
uiilis  is  another  species  used  for  the  same  purpose.  The  dye  from  these  trees  is  called 
lokao.  • 

Rhus  vemiciferaj  Terehinthacecef  is  a  medium-sized  tree  of  Japan,  yielding  the  tine 
Japan  varnish.  This,  and  also  its  close  relation,  Rhus  9u^3cedaneaj  are  both  well  adapted 
to  the  climate  around  the  bay,  as  trees  ^rown  in  Berkeley  show. 

Rhus  coriaria, — Tlie  tanner's  sumac  is  a  South  European  speeies,  the  foliage  of 
which  is  extremely  rich  in  tannin,  and  in  great  demand.  This  species  can  doubtle« 
be  grown  with  success  on  dry  ground,  as  the  plant  not  alone  prefers  it,  but  its  pro- 
duct here  is  superior.  The  attention  should  be  called  to  properties  of  the  native  Cali- 
fornia sumac  that  are  very  rich  in  tannin,  Rhus  integrifoiia  especially,  an  everfi^reen 
species  abundant  on  the  southern  coast.  The  poison  oak  (R,  diversiloha)  might  ii» 
doubt  also  produce  a  fine  varnish,  if  the  way  of  handling  it  with  impani^  could  be 
found. 

Pogostemon  patchouli. — ^A  labiate  (mint-like)  herb  that  prodnees  the  patchoali  s» 
much  used  as  a  perfume.  It  deserves  notice  that  the  seeds  of  Hibiscus  Abelmo9dt» 
(Ahelmoschus  by  the  Germans)  has  been  introduced  to  this  country,  the  Department  of 
Agriculture  having  twice  received  seed  of  this  from  two  different  sources.  The  tme 
patchouli  is  a  native  of  the  mountains  of  India. 

Liquidamber  Formoseana, — From  China,  gives  a  species  of  sweet  gum  utilized  for  feeil- 
ing  a  kind  of  silk- worm. 

Liquidamhei'  orientalis, — From  Asia  Minor,  yields  the  vanilla-scented  liquid  storax, 
prized  in  perfumery. 

Nicotiana  persica. — The  Shiraz  tobacco,  is  re(M)mmended  as  adapted  for  more  moist 
and  cool  climates. 

Vahea  fhrida,  Apocynaceae,—A  native  of  West  Africa,  but  found  up  to  2,500  feet  ele- 
vation. Is  a  beautiful  climber,  with  white,  fragrant  flowers^  the  plant  yielding 
caoutchouc. 

OIL-YIELDIKG  PLAINTS. 

Guizotia  olmf&ra, — From  India,  and  perhaps  Abyssinia;  is  the  source  of  the  Ramtil 
oil,  utilized  like  the  Bene  oil  {sesamum),  for  culinary  purposes  as  well  as  in  varions 
industries.  It  is  a  yellow-flowered,  ooarse-looking  composite  herb,  that  seems  per- 
fectly adapted  to  the  bay  climate,  maturing  in  Berkeley  good  seed,  where  the  season  is 
too  cold  for  the  Bene.  The  seeds  of  this  plant  are  also  known  as  Niger  seeds  iu  the 
London  market. 

Madia  aativa  grows  as  a  common  weed  (tarweed)  all  over  California.  It  would  » 
nmch  the  more  DC  successful  utader  cultivation.  The  same  is  conspicuously  true  of 
the  rap*  (Brassica  rapa)j  which,  under  the  designation  of  "wild  turnip"  or  "white 
mustanl,"  is  everywhere  obnoxiously  familiar.  In  the  valley  and  in  Southern  California 
the  black  mustard,  Brassica  nigra,  is  almost  ineradicable,  and  ought  to  be  made  sub- 
servient to  human  uses. 

The  sunflower  audyiao:,  as  well  as  the  castor  bean,  succeed  admirably. 

PLANTS  YIKLDINO  WAX. 

Stillingia  sebtfera  (Euphorbiacece). — The  tallow  tree  of  China;  has  been  naturalised  in 
some  of  the  Southern  States,  and  is  probably  perfectl  yhardy  in  the  greater  part 
of  this  State.  A  vegetable  tallow  is  derived  from  the  coating  of  the  seeds;  hence  the 
name. 

Rhus  succedanea,  the  Japanese  wax  tree,  has  been  referred  to  above.  It  grows  like 
a  native.  , 

DYE  PLANTS. 

The  various  species  of  Indigo,  Indigofcra,  Anil,  and  tinctoria  are  doubtless  well  adapted 
to  the  southern  part  of  the  State  so  far  as  heat  is  concerned,  but  with  irrigation  and 
consequent  additional  labor  it  is  perhaps  a  question  whether  it' could  be  produced  at^ 
a  figure  low  enough  for  competition. 
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The  yf adder,  Dyet's  Weed,  Safflower,  and  other  dye  plants  flonriali,  their  successful 
production  being  purely  a  question  of  demand  and  price  of  labor. 

FIBROUS  AND  MISCELLANBOUS  PI^NTS. 

Ma<tuHa  Puya. — Is  a  stintless  nettle  like  the  Ramie,  utilized  for  its  fine  fiber.  It  is 
an  Indian  plant,  found  as  high  as  4,000  feet  elevation. 

Fatsia  (Aralid)  papyHfera. — Is  planted  for  ornament,  and  seems  perfectly  hardy 
from  San  (Yancisco  southward;  as  a  source  of  the  beautiful  rice  paper  it  might  per- 
haps find  more  extensive  use ;  it  is  the  pith  that  is  utilized. 

Fourcraya  longaeva.—In  a  near  relation  of  the  Century  plant  {Agave  Americana)  from 
the  high  mountains  of  Mexico,  at  an  elevation  of  10,000  feet.  It  reaches  ^gantic  size, 
with  a  stem  50  feet  high,  and  a  panicle  of  flowers  about  40  feet.  The  fiber  obtained 
from  this,  as  well  as  from  the  perhaps  less  hardy  F.  gigantea,  is  very  strong. 

Stipa  tenacissima, — A  grass  found  m  South  Europe  and  North  Africa,  known  as  the 
Esparto,  or  Atocha.  Its  principal  use  of  late  has  been  for  the  manufacture  of  paper, 
but  as  it  is  content  to  live  in  driest  spots  near  the  desert,  it  may  prove  valuable  as  a 
forage  plant.    The  plant  deserves  special  trial. 

Boemeria  nivea  (the  ramie). — ^Although  no  machine,  as  yet,  has  solved  the  difficulty  in 
regard  to  the  preparation  of  this  fiber  plant,  it  is  gratifying  to  know  that  it  is  per- 
fectly hardy  and  well  adapted  to  a  greater  part  of  California,  as  experiments  in  vari- 
ous nart«  of  California  have  proved.  As  a  paper  plant  it  might  perhaps  find  favor 
until  the  inventive  genius  of  the  Yankee  has  solved  the  difficult  problem  of  construct- 
ing a  ramie  fiber  machine. 

Boemeria  tenadesima, — Is,  according  to  French  and  German  seedsmen,  the  most  valu- 
able fiber  plant,  much  superior  to  nivea;  this,  however,  is  contradicted  by  the  report 
of  the  Agricultural  Department,  which  says  that  the  two  are  identical  for  all  practical 
purposes. 

Bambooe. — Under  this  head  may  be  included  all  tree-like  grasses,  but  especially 
those  of  a  very  hard  and  tough  nature.  Of  the  vast  number  of  bamboos  found  in 
America,  Africa,  and  Asia,  we  find  some  eighty  different  species  mentioned  as  likelv 
to  succeed  in  sub-tropical  countries.  We  shall  mention  a  few,  not  because  we  think 
them  little  likely  to  succeed  or  of  small  importance ;  on  the  contrary,  we  subscribe 
fully  to  the  eloquent  pleaof  Ferd.  v.  Mueller,  wherein  he  calls  attention  to  their  great 
nsefaluess  for  a  multitude  of  purposes,  and  we  believe  that  their  importance  can 
bardly  be  overestimated  fur  treeless  oonntries,  where  along  the  irrigating  ditches  they 
should  be  planted  in  every  available  spot.  Our  reason  for  naming  out  few  is  that  the 
botanical  names  are  generally  not  known  in  the  countries  where  they  are  mostly  cul- 
tivated, except  in  botanical  gardens  and  their  immediate  surroundings.  This  is  snown 
by  the  fact  that  even  the  government  importations  of  last  year  are  wanting  in  correct 
names.  To  give,  therefore,  a  number  or  botanical  names  would  be  of  little  benefit 
to  most  people  here,  who  have  no  means  of  procuring  bamboo  except  by  getting  them 
from  the  natives  and  under  the  local  name  of  the  country,  be  it  Mexico,  South  Amer- 
ica, China,  Japan,  or  India. 

Arumdinaria  faloata. — Is  the  Ringal  or  Nigala  bamboo;  a  native  of  the  Himalaya 
Mountains,  found  at  an  elevation  of  from  3,500  to  10,000  f^et :  it  rises  to  the  height  of 
40  feet,  with  canes,  however,  of  but  4  inches  in  diameter.  The  canes  are  strong  and 
durable,  and  may  be  utilized  for  a  variety  of  purposes.  In  the  Garden  of  Economic 
Plants,  in  Berkeley,  there  is  a  plant  of  this  species,  raised  firom  seed,  but  eighteen 
months  old,  that  has,  in  three  weeks,  made  canes  nearly  6  teet  long,  and  that  without 
much  moisture.  This  bamboo  is,  besides,  perfectly  hardy,  even  where  it  is  beaten 
down  with  snow  every  winter.  It  is,  furthermore,  easy  to  increase  by  division  and 
cuttings. 

Lenarooalamus  striciue. — Recommended  as  resisting  p^at  heat  and  cold;  also  for 
growing  on  drier  ground  than  bamboos  generally,  attaining  a  height  of  100  feet.  Its 
strength  and  solidity  make  it  very  valuable.  It  is  found  in  India,  especially  in  Ben- 
gaL  Seeds,  donated  by  Baron  Ferd.  v.  Mueller  to  the  University  Gardens,  seem  to 
lequire  great  heat  to  germinate. 

Bambuea  vulgarie,-^6  the  large  unarmed  bamboo  of  Bengal;  grows  to  the  height  of 
70  feet.  It  is,  however,  less  hardy  than  any  of  the  first  named,  though  it  will  resist 
occasional  frost,  and  might  no  doubt  find  many  localities  in  the  State  to  suit  its  re- 
quirements. 

Phyllaatachys  nigra. — From  China  and  Japan ;  is  a  very  hardy,  black-stemmed  species, 
growing  to  the  height  of  25  feet.  It  is  utilized  for  chairs  ana  walking-sticks,  as  the 
canes  are  nearly  solid. 

In  connection  with  these  few  named  species,  we  must  mention  that  in  the  Garden 
of  Economic  Plants,  in  Berkeley,  are  now  growing  five  distinct  species,  derived  from 
various'  sources,  none  of  which  we  are  able  to  determine.  Three  of  these  were  im- 
ported by  the  Agricultural  Department,  and  named  Bamhusa  metake,  B.  mow,  B.  tadake, 
r7one  of  these  are  real  botanical  names,  according  to  the  best  authority,  consulted  on 
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the  Buliject  (Geuerftl  Muuro's  Monograph  of  the  Bamboos),  except  {lerhaps  B,  Metake, 
wliich,  however,  does  not  answer  to  the  specimen  on  hand.  All  tliese  are  domg  well. 
A  fourth  kind  is  also  introduced^  under  the  name  nioeOj  a  slender  species  of  rapid  growlb 
in  Japan,  utilized  as  greens,  like  asparagus.  A  fifth  is  a  direct  impoi-tation  from  Chwh 
foo,  China,  planted  right  from  a  tuo  into  the  garden.  It  sent  forth  shoots  that  in  le^te 
than  three  weeks  have  grown  6  feet.  This  species  may  possibly  be  Bamhusa  vulgarix. 
Before  leaving  the  bamboos,  we  desire  to  repeat  that  we  have  the  greatest  apprecia- 
tion of  the  importance  of  the  bamboo  for  California,  and  would  be  very  gratefal  for 
any  information  and  local  experience  in  regard  to  these  plants. 

Jubaa  spectabilia, — The  Coquito  of  Chile  is  one  of  the  hardiest  palms.  In  its  native 
liome  it  is  utilized  for  the  production  of  a  sirup  for  which  the  tree  is  regularly  tapped. 
It  is  said  to  be  very  productive.     The  young  plant  resembles  closely  the  date-palm. 

Rtutia  eapida. — The  Nika  palm  of  New  Zealand,  Chatham  Islands,  is  a  beau tifiil  palm 
yet  hardly  known  in  this  country.  The  unexpanded  Jlower-stalks  are  used  as  pslni 
cabbage. 

Plectocomia  Himdlayensi, — Is  one  of  the  hardiest  rattan  palms. 

Salix parxmrea, — lYom  Europe  and  Asia;  is  one  of  the  better  Osier  willows.  Thfe 
species,  as  well  as  the  real  Osier,  S,  viminalis  and  S,  triandraj  should  be  planted  along 
watercourses,  instead  of  the  native  more  or  less  brittle  species.  Cuttings  of  these 
couki,  in  proper  season,  be  shipped  with  the  greatest  safety. 

FOUKST  AND  TIMBKK  TRKKS. 

Quercus  ivbiir  (the  English  or  German  oak). — One  of  the  most  valuable  of  all  timU-r 
trees ;  deserves  trial,  not  alone  as  an  ornament  sha<le  tree,  but  for  it«  timber.  In  Berke- 
ley this  tree  has  made  the  extraordinary  growth  of  4  feet  the  third  season,  outdoiu;; 
all  other  oaks ;  and  from  Australia  comes  the  report  that  it  withst-ands  even  the  lierv 
winds  of  the  desert. 

Quercus  densijhraf  or  the  chestnut  oak  of  California,  better  known  perhaps  as  lau- 
bark  oak.  This  beautiful  tree,  found  associated  with  the  redwood,  is  undergoing  a 
wholesale  slaughter,  and  maltreated  as  it  is,  it  is  no  wonder  that  it  never  has  attracted 
attention  as  a  shade  tree.  In  the  redwoods  this  tree  is  seen  to  great  disadvantage, 
but  grown  by  itself  it  forms  one  of  the  handsomest  trees  in  existence.  Combining 
the  pretty  staminate  flowers  of  the  chestnut  with  fringed  cups  of  the  burr  oak  and  I  lie 
evergi-een  foliage,  more  like  certain  banksias  in  texture,  it  is  one  of  the  most  remaik- 
able  and  finest  trees  in  California,  well  deserving  a  place  in  the  garden,  park,  and 
avenue  in  preference  to  many  most  highly  prized  trees  of  cultivation.  California 
possesses  several  very  handsome  oaks  worthy  of  cultivation,  as  the  black  oak  {Querm 
KeUoffii)j  the  golden  oak,  or  large  live  oak  ( QueroiM  chi-ysolepU)  ]  but  as  CaUfomia 
trees  perhaps  are  outside  the  scope  of  this  report,  we  must  satisfy  ourselves  by  calling 
the  attention  to  these  few. 

Quei-cus  Aegilops,  from  South  Europe. — Is  a  nearly  evergreen  oak,  the  fruit  of  which 
is  available  for  dyeing  and  tanning;  the  cnps  are  called  valemia,  while  the  nnripe 
aconis  are  called  camata;  ripe,  they  may  be  eaten.  The  tree  is,  furthermore,  a  fine 
avenue  tree. 

Sanialum  album  aanUilacecB, — Is  a  small  tree  found  in  India,  ascending  to  temperate 
regions  in  Mysore.    The  famous  fragrant  sandalwood  is  the  product  of  ihis  tree. 

JSantalum  Preissianum, — Is  an  Australian  sandalwood,  called  the  native  peach,  the 

3uandong  or  catunga  by  the  aborigines.  The  fruit  is  edible,  and  can  be  reared  in 
esert  tracts. 

Skimmia  Wallichii. — A  magnoliaccous  tree  from  Indian  mountains  to  the  altitude  of 
5,000  feet,  growing  to  the  height  of  100  feet,  and  yielding  a  valuable  timber. 

Acacia  decurrens,  var.  moUisima  (the  black  wattle  of  South  Australia). — Is,  in  the  bay 
counties,  a  well-known  ornamental  tree.  Its  great  value  for  tanning  is,  however,  but 
little  known ;  as  experiments  in  Ferd.  von  Mueller's  laboratory  show  the  artificially 
dried  bark  contains  from  34  to  54  per  cent.,  of  tannin ;  the  mercantile  bark  has,  how- 
ever, 10  per  cent,  more  moisture;  nevertheless,  it  is  extremely  rich,  only  1|  pounds  of 
fhis  bark  being  needed  for  1  pound  of  leather,  while  5  pounds  of  English  oak  are 
requisite.  A.  mollis8ima  is  one  of  the  most  rapid  growing  of  the  large  growing  acaciat», 
aua  deserves  planting,  especially  in  dry,  sandy,  treeless  regions.  According  to  our  ex- 
perience it  does  not  thrive  in  a  tenacious,  wet  soil.  The  variety  dealbata^  or,  as  it  i» 
called  by  the  colonists,  the  silver  wattle,  is  distinguished  by  the  ashy  hue  of  the  foliage 
and  by  maturing  its  seed  in  less  than  half  the  time  of  the  decufrena  proper.  It  is  a  line 
tree  for  lumber,  but  is  especially  a  very  great  heater,  and  most  valuable  as  a  sounir 
of  fuel;  on  this  account  it  deserves  jilanting  in  treeless  regions,  aside  from  its  beautiful 
appearance. 

Aca4na pycnanthaf  falcata  and  »aUgna. — Are  small  trees;  very  valuable  for  bimiing 
drift-sand  and  for  tanning,  specially  pycnaniha. 

Acacia  horridOy  the  Doom  boom  or  kana  doom  of  Sovth  Aj'rica. — Is,  as  well  as  the  Aus- 
tralian A.  ainnataj  available  lor  hedgos;  the  latter  is  quite  hardy  along  the  coast.    Of 
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all  the  nnmerons  AiiRtraliau  acaci»8  that  g^race  our  gardens,  none  de.serves  as  uiuch 
to  be  planted  as  the  A.  melanoxylony  known  as  the  blaokwood.  This  tree  will,  under 
favorable  circnmstances,  roach  t?0  feet.  The  wood  is  most  valuable  for  furniture,  rail- 
way carriages,  boat-bnilding,  casks,  billiard-tables,  and  piano-fortes  (for  sound- boards 
and  actions).  The  flne-grainod  wood  is  cut  into  veneers,  takes  a  tine  polish,  and  is  con- 
sidered almost  eqnal  to  walnut.  It  is  the  best  wood  in  Australia  for  bending  under 
Kt4*am.  Besides  all  these  uses,  the  bark  is  available  for  tanning,  air-dried  bark  con- 
taining from  15  per  cent,  to  28  per  cent,  of  tannin.  As  the  mackwood  acacia  is  a 
rapid  grower,  and  is  hardy  where  the  blue  gum  will  thrive,  and  even  withstands 
lower  temperature,  we  have  here  one  of  the  most  desirable  timber  trees,  that  deserves 
planting  on  a  larger  scale  just  as  much  as  the  favorite  eucalyptus.  The  blackwood 
acacia  is  not  alone  raised  easily  from  seed,  bnt  c2kn  also  be  propagated  from  suckers,  that 
appear  in  great  abnndance  where  a  tree  is  cut  down. 

Acacia  harpophyUa^  from  Southern  Queensland. — Is  said  to  furnish  a  great  deal  of 
the  bark  for  tanning,  and  a  woo<l  brown,  hard,  heavy,  and  elastic.  It  attains  a  height 
of  90  feet,  preferring  sand  lands  to  the  exclusion  of  other  trees;  wood  iwrvaded  by  a 
violet  odor. 

Maplfs  {Acer). — Among  the  numerous  beautiful  members  of  this  genus  the  California 
species,  A.  macrophyllum,  certainly  deserves  a  place.  Though  not  very  tall,  it  fonns 
a  splendid  shade  tree  for  streets  and  avenues,  and  if  taken  proper  care  of  is  of  rapid 
growth. 

Acer  plittanoitleSj  the  so-called  Norway  maple,  deserves  trial,  as  well  as  the  sycamore 
maple. 

Acer  Pseudo-Plaianm, — Both  thriving  in  the  same  climate  as  the  English  oak  {Quer- 
cm  robur),  that  has  proved  so  well  adapted  to  the  coast  region  of  this  country.  The 
well-known  sugar  maple ;  growth  comparatively  fast,  and  recommends  itself  to  all  old 
residents  of  the  States  east  of  the  Rocky  Mountains. 

AJbizziajulibrizzinj  from  Caucasus  to  Japan. — Is  a  favorite  ornamental  shade  acacia 
in  South  Europe. 

Amyris  terebivthifolia  (Brazil). — Has  proved  bartly  in  Victoria  (Australia),  and  de- 
serves, therefore,  trial  in  California  as  an  avenue  tree.  ' 

Angophora  intermedia. — Is  the  so-called  apple  tree  of  Australia,  belonging  to  the  myr- 
tle family  and  a  close  ally  of  the  eucalyptus,  but  a  better  shade  tree  than  most^of 
these. 

Brachychiton  acerifolium  and popiilneumt  Stereuliaceoua  trees  of  Anatralia. — Very  orna- 
mental both  for  foliage  and  flowers;  the  so-called  flame  tree,  aoert/oZtt«m,  is  perfectly 
hardy  in  the  locality  of  Berkeley.     Their  growth  is  comparatively  slow. 

Bnddleya  MadagascarienHs. — Of  these  ornamental  trees  one  of  the  largest  and  pretti- 
est may  prove  hardy  in  sheltered  localities. 

CasianopsU  chrysophylla,  the  oak  chestnut  or  Western  chinquapin. — Is  a  native  of 
California  ;  though  in  the  drier  part  of  the  State  it  only  reaches  the  size  of  a  dwarf 
shmb,  it  becomes  a  stat-ely  tree  in  the  moist  northern  counties,  reaching  as  much  as 
12.5  feet  in  height ;  like  many  other  California  trees  yet  to  be  mentioned,  the  oak 
chestnut  deserves  to  be  cultivated  in  the  park  and  garden. 

Casuarina^  the  she-oak  horsetail  pine  (Casuarineas). — ^These  singular  trees  can  hardly 
be  recomnaended  as  shade  trees,  but  among  them  w^e  And  some  of  the  most  durable 
timber  trees,  most  of  them  content  to  live  in  the  barren  coast  as  well  as  in  the  saline 
marshes  and  alkaline  lands.  If  pollarded  like  willows,  they  will  produce  young  shoots 
that  cattle  will  live  on. 

C.  eqaisetifoliaj  from  East  Africa,  South  Australia,  j^outh  Asia,  North  Australia,  Poly- 
nesia.— Attains  as  much  as  150  feet  ii^  height ;  splendid  for  fuel,  giving  great  heat  and 
little  ashes ;  timber  tough  ;  as  many  of  this  species  will  also  live  in  saline  ground,  the 
yield  of  flrewood  from  this  tree  has  been  estimated  t>o  be  four  times  jis  great  as  any 
return  from  any  tree  in  France.  In  India  it  grows  on  pure  sand,  and  is  much  used  for 
railway  locomotives.  The  cost  of  rearing  Casuarinas  in  India  has  been  from  £4  to 
£b,  and  the  return  after  only  eight  years,  £13  to  £3*2. 

C.  ftuheroaa,  the  erect  she-oak  of  Southeast  Australia. — Is  of  fine  dense  growth ;  endures 
the  climate  of  the  bay  counties  well;  quadrialvia^  glauca^  torruhsa^  and  othera  are  val- 
uable for  their  wood,  and  all  deserve  rearing  in  suitable  localities. 

Ceroxylon  andicola. — The  wax  palm  of  NewCiranada,  ascending  the  Andes  to  ll,tK)0  feet 
elevation.  One  of  the  grandest  and  at  the  same  time  one  of  the  hardiest  of  all  palms 
reaching  a  maximum  height  of  180  feet ;  trunk  exudes  a  wax,  as  much  as  25  pounds  being 
^btainaole  at  one  time. 

Chac/nerops  martiana. — A  species  of  palm  found  in  Nepal  as  high  as  5,000  feet  above 
the  sea,  forming  a  beautiful  tree  50  feet  high. 

('o€09  attsttraliit.^One  of  the  hardiest  of  all  palms,  if  not  the  hardiest,  withstanding 
a  temperature  as  low  as  8-  C. ;  therefore  even  hardier  than  the  date  palm:  it  is  a 
native  of  Southern  Brazil  to  l^niguay  and  the  La  Plata  Stati-s.  Cyatay,  from  the  same 
region,  together  with  C.datil  from  forest*  here,  the  latter  producing  date-like  fruits. 

•  (*orynocarpH9  laevigaiuH. — The  karaka  of  New  Zealand,  and  the  principal  forest  tree 
Vf  the  Chatham  Islands,  attaining  a  height  of  GO  feet.     It  is  to  be  regretted  that  this 
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beaatifnl  tree  cannot  be  recommended  for  general  planting;  it  will,  however,  live io 
sheltered  localitiea  along  the  coast,  for  instance,  in  Santa  Cruz,  but  will  stand  only  a 
very  slight  degree  of  frost. 

A'imifs  Wiiiteri  (itiagnoliacea), — Is  the  Canelo  of  Chile,  sacred,  under  the  usDie  of 
Boighe,  to  tlie  original  inhabitants ;  reaches  in  river  valleys  a  height  of  60  feet  Wood 
never  attacked  by  insects  (according  to  Dr.  Philippi). 

Eucalyptus. — This  extensive  genus  has  found  great  favor  in  California,  and  plaDtiog 
of  gum-tree  forests  is  perhaps  on  the  increase,  especially  the  blue  gum.  E.  globulu, 
though  this,  uo  doubt,  is  the  fastest  grower,  it  is  oy  no  means  the  most  valnable.  Of 
the  extensive  list  mentioned  by  Ferd.  von  Mueller,  we  shall  but  mention  a  few,  uid 
refer  any  one  who  desires  full  information  on  this  subject  to  the  Eucalyptographia, 
Just  published  by  that  author.  By  far  the  most  important  for  California  is  the  red 
gum,  E.  roetratOf  which,  as  far  as  our  knowledge  goes,  is  but  little  known  here.  Strange 
as  it  is,  the  red  gum  sold  in  San  P^ancisco  aod  neighborhood  is  mostly  E,  viminaiU,  s 
valuable  rapid  grower,  but  in  regard  to  the  quality  of  wood  greatly  inferior  to  rw/ni/«. 
This  species,  rostraia,  will  withstaudmore  water  inundation  than  many  other  eucalyp' 
tus,  while  the  timber  is  one  of  the  most  durable  and  strongest  for  underground  work. 
As  it  is  naturally  found  in  moist  ground,  with  clay  subsoil,  it  cannot  be  expected  to 
thrive  on  the  driest  hills.  It  will,  however,  grow  in  saline  soil.  In  Australia  it  is 
preferred  to  any  other  eucalyptus  for  railways  and  bridges,  for  ship-building,  and,  io 
tact,  for  any  kind  of  durable  work  below  or  above  water,  as  well  as  for  underground 
work,  and  is  second  only  to  the  famous  Jarrah  {E.  margintaa)  in  resisting  the  attack 
of  the  chelura  and  limuoria,  the  teredo,  or  even  the  white  ants. 

E.  marginata. — Is  the  Jjarrah  or  Yarrah  of  Western  Australia ;  the  wood  of  this  trw 
is  even  more  durable  than  teak,  resisting  the  attacks  of  all  borers  known.  On  account 
of  its  color  it  is  termed  mahogany,  and  used  for  furniture,  as  it  takes  a  beantifal  i)oli8L 
The  Jarrah  has  not  been  found  to  be  a  fast  grower  as  compared  with  globulus  or  obUq»iL, 
but  infinitely  faster  than  most  other  hard-wood  trees,  especially  deciduous  ones.  Un- 
fortunately, it  is  somewhat  more  tender  than  either.  Of  the  other  two  species,  speci- 
mens 4  and  5  feet  high  having  been  killed  at  the  experimental  grounds  at  Berkeley,  the 
year  before  last,  nevertheless  others  slightly  sheltered  escaped,  and  a  specimen  this 
year  has  survived  the  season  unprotected.  The  great  value  of  the  timer  makes  it 
nowever,  most  desirable  that  this  tree  should  be  tri^  in  the  southern  part  of  the  State, 
where  there  no  doubt  could  be  found  localities  warm  enough  for  it.  It  makes  the 
best  wood  on  ironstone  ranges,  and,  on  the  whole,  the  wood  from  the  hills  is  darker, 
tougher,  and  heavier  than  that  of  the  plains.  The  Yarrah  is  not  of  the  tallest  eucalyp- 
tus, but  reaches,  nevertheless,  an  enormous  size ;  stems  have  been  measured  dU  feet  to 
the  first  branchy  and  32  feet  in  circumference  5  feet  from  the  ground. 

E.  platyphylla. — Is  a  species  from  Queensland,  said  to  thrive  in  exposed  localities  and 
produce  very  large  leaves,  li  feet  long  and  1  foot  wide. 

E,  citriodora. — From  Queensland,  furnishes  an  excellent  timber,  and  is  jjervaded  with 
an  cswily  extracted  lemon-scented  oil. 

Fagus  Cunninghami. — The  Victorian  and  Tasmanian  beech  is  a  magnificent  ever- 
green tree,  not  rarely  200  feet,  furnishing  excellent  wood,  the  myrtle  wood  of  the  trade. 
Thriving  only  in  rich  damp  soils,  we  can  hardly  expect  to  grow  it  where  timber  i» 
most  needed;  but  it  would  form  a  valuable  addition  to  our  shade  trees  in  parks  and 
largo  gardens. 

Jiuxus  sempcrmretis. — ^The  tree  box.  As  the  boxwood  is  in  constant  demand  and  its 
supply  in  Asia  Minor  becoming  scanty,  it  is  to  be  hoped  that  some  one  will  undertake 
the  planting  of  it,  which  perhaps  will  be  an  investment  slow  in  its  returns,  hut 
likelj'  to  bo  a  sure  and  profitable  one  in  the  end. 

Ficus  Sycamorus. — The  sycamore  fig-tree  of  the  Orient ;  a  splendid  shade  tree  ot 
enormous  si 2^6 ;  one  of  the  trees  in  Cairo  belonging  to  this  species,  legends  connect 
with  Christ,  is  still  growing. 

Flinder'sia  Oxylayana. — The  yellow  wood  of  New  South  Wales  and  Queensland,  as 
well  as  F.  australiSj  are  both  valuable  hard-wood  timber  trees,  reaching  as  mneh  as 
150  feet  in  height. 

Jacaranda  mimosifoUa. — From  Brazil,  furnishes  the  beautiful  pallisamlre  wood;  has 
proved  hardy  at  Sydney,  and  will  therefore  probably  thrive  in  sheltered  localities  in 
the  southern  counties. 

Knightia  exceha. — Another  proteaceous  tree,  the  Rewa-reka  of  New  Zealand,  furnish- 
ing a  most  beautiful  wood,  specimens  of  which  may  be  seen  at  the  University  cabinet 
collection. 

Laurelia  aromatica  (Lauriytew). — A  handsome  evergreen  tree,  resembling  the  Cali- 
fornia bay- tree ;  is  a  njitive  of  Valdivia,  Chili,  where  it  produces  a  w^ood  not  attacked 
by  insects.  We  believe  that  the  seeds  distributed  by  the  Bulletin  ofi&ce  under  the 
name  of  Bayoto  are  of  this  tree. 

PLANTS   USKFUL  ON  TIDE  OR  STRONGLY  ALKALINE   LANDS. 

Agiras  majnSj  Myrmneoi : — A  tree  with  habit  of  the  mangrove,  that  might  1«  nti 
>d  for  consolidating  muddy  shores.     For  the  same  purpose,  the  Avicenna  offidnalu,  a 
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small  tree  beloDgiDg  to  the  family  Afyoporece^  and  found  in  South  Asia,  New  Zealand, 
and  Victoria,  Ib  sugs^tetl. 

Batis  maritimaf  Halorageop, — A  'small  shrub,  native  of  American  shores,  is  well 
adapted  for  reclamation  of  tidal  lands. 

For  the  binding  of  drift  sand  no  grass  has,  in  Northern  Europe,  been  found  as 
valuable  as  the  Ehfmus  arenariue,  preparing  the  land  for  shrubs  and  maritime  trees. 

Ctirex  arenarius. — A  sedge,  is  also  to  be  recommended  in  this  connection. 

Frenela  <tcUmo8trobu8,—lB  a  cypress-like  little  tree  or  bush,  flourishing  in  the  Aus- 
tralian salt  marshes. 

Melaleuca  parHflora  and  trichostnchya, — Both  shrubs  of  sea- coast  of  North  Holland. 
They  have  been  louud  hardy  in  Berkeley  and  should  be  triea  in  alkaline  lands. 

FORAGE    PLANTS  OF   ESPECIAL  ADAPTATION. 

AnthUiiria  dliaia, — Is  the  well-known  Kangaroo  grass  of  Australia,  Son th  Asia,  and 
Africa;  deserves,  as  well  as  the  Anihiatiria  aventiceaf  trial  in  California.  The  latter  is 
especially  tlraught  very  valuable  in  Australia  as  a  fodder. 

Airiplex  nummularium,  Chenopodiacea'. — From  Queensland  through  the  desert  tract 
to  Victoria  and  South  Australia.  One  of  the  tallest  and  most  fattening  of  Australian 
salt  bushes,  and  as  Ferd.  v.  Mueller  adds,  highly  recommendable  for  artificial  rearing. 
He  himself  has  sent  seed  of  this  and  and  a  similar  species,  A.  vemoariiimy  to  California. 
Plant«  reared  of  this  are  growing  on  the  experimental  grounds  in  Berkeley.  They 
seem  well  adapte<l  to  the  ^limaU;  t-hore,  and  will  be  distributed  the  coming  season  to 
any  one  desirous  of  trying  them.    Aie  young  shoots  grow  readily  as  cuttings. 

Kockia  villoM,  Sal8olacea\  ~Kno\inr  in  Australia  by  the  name  of  cotton  bush  on  ac- 
count of  its  hairiness,  is  a  dwarf  bush,  resisting  the  extremes  of  the  interior  climate 
of  Australia;  deserving  trial  in  our  southern  dry  region,  as  it  will  give  a  very  fair  fod- 
der. 

Jacksonia  cupulifera. — From  West  Australia.  A  leguminous  plant,  adapted  for  dry 
climates.  Horses  and  eattle  are  very  fond  of  the  foliage.  It  grows  to  the  size  of  a 
small  tree. 

Lotus  feiroifonolohus. — Another  leguminous  plaut,  native  of  South  Europe.  The  pods 
are  used  as  a  substitute  for  asparagus.  ,  In  Berkeley  it  has  been  found  to  withstand 
frost  better  than  any  other  forage  plant,  keeping  green  all  winter,  and  as  it  is  suc- 
cnlent  and  tender,  it  might  be  of  great  value. 

Medie4Jigo  arhorea  {LeyuminoHa'). — A  shrubby,  yellow-flowering  medick,  said  to  pro- 
mote the  secretion  of  milk.    Is  a  native  of  South  Europe. 

Xeurackne  Mitchelliana. — ^The  Mulga  grass.  In  the  desert  interior  of  East  and  South- 
east Australia,  recommended,  together  with  iV^eurac/intfAfutim,  for  dry,  sterilelaud.  It 
is  ^»aid  to  endure  any  amount  of  drought,  but  re<piiriug  heavy  rains  to  start  anew. 

Pentzia  rirgata  (Compoaitxe),  of  South  Africa.  A  small  bush,  adapted  for  desert  re- 
giiins,  offering  a  fair  sheep's  fodder.  It  spreads  very  rapidly  by  means  of  the  young 
branches  taking  root. 

The  above  list  of  plants  likely  to  prove  valuable  in  the  arid  regions  of  the  Pacific 
coast  could  doubtless  be  greatly  increased  by  a  systematic  eflbrt  to  investigate  the 
subject  in  the  field  as  well  as  in  literature,  by  competent  persons,  and  a  provision 
made  by  Congress  to  have  this  done  through  the  Department  of  Agriculture  would 
be  of  the  greatest  importance  to  agricultural  progress  in  the  arid  regions.  The  coun- 
tries Ixtrderingthe  Mediterranean  and  Australia  would  seem  to  be  of  the  first  import- 
ance as  probable  sources  of  valuable  culiure  plants  and  methods  adapted  to  arid 
climat4^s;  but  the  arid  regions  of  Peru,  Chili,  and  Bolivia,  as  well  as  the  plateau  coun- 
tries of  Asia,  should  not  be  forgotten'. 

In  further  illustration  of  the  lutont  possibilities  that  may  be  developed  by  systematic 
exi>eriraont,  we  give  the  following  extract  from  a  report  on  the  experimental  field  cul- 
tures in  the  grounds  of  the  University  of  California,  made  in  1879,  by  Charles  H.  Dwin- 
elle,  lecturer  on  practical  agriculture  in  that  institution. 

A  SERIES   OF  FORAGE    PLAXT8  FOR  SUMMER  AND  AUTUMN. 

Those  having  a  climate  similar  to  ours,  and  wishing  for  green  feed  from  early  spring 
to  late  autumn,  will  not  go  far  amiss  in  following  the  list  given  below,  which  has  been 
made  up  partly  from  the  results  of  our  experiments  in  the  garden  and  partly  from 
ol>servation  of  the  practices  of  farmers  in  the  neighborhood. 

1.  Canary  grass  (Phalaris  canarienMs).  The  same  that  is  used  for  birds.  If  sown 
early  it  will  be  2  to  3  feet  high  in  March  or  April. 

2.  Nepanl  or  Bald  Barley  (Hordeum  Mfurcatum),  It  should  be  sown  on  the  best 
land  available,  in  several  plots,  from  the  first  rains  until  the  middle  of  February. 
Cattle  are  exceedingly  fond  of  it. 

3.  Bald  or  Naked  Oats  (Aveim  nuda).  These  make  an  immense  amount  of  leafy 
fodder,  if  cut  in  bloom. 
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4.  Indiau  Com  (Zea  mays). — The  smaller  vareties  from  the  north  mature  earlier 
than  the  sontheni  kinds.  Of  tiekl  corns  the  small  Canada  and  Kin;;  Philip  are  good, 
and  the  Minnesota  and  Red  River  sweet  corns  will  mature  with  wonderful  rapidity. 
For  late  cutting  some  of  the  so-called  evergreen  kiuds  should  he  added.  Plant  tbe 
first  as  soon  as  frosts  are  over,  and  plant  two  or  three  times  at  intervals  f  ten  daj$ 
or  two  weeks. 

5.  Sorghums  (Sorghum  vulgare).  If  the  following  sorghums  are  sown  abont  April  I 
they  will  come  in,  one  after  another,  during  the  latter  part  of  summer  and  autumn: 
Chinese  sugar  cane,  Egyptian  corn,  evergreen  broom  com,  amber  cane,  imphee. 

The  above  series  is  recommended  for  the  coast  climate  of  Middle  California,  and 
especially  with  the  addition  of  alfalfa  would  afford  the  dairyman  green  feed  through- 
out the  season  in  which,  at  present,  "dz-y  pasture"  is  so  largely  resorted  to.  Since  the 
above  was  written,  a  highly  important  addition  to  the  drought-resisting  grasses 
adapted  to  the  climate  has  been  found  in  the  sorghum  halapense,  variously  known  m 
Green  Valley  grass,  Johnson  grass,  false  Guinea  grass,  &c.  Many  others  are  on  triaU 
and  there  can  oe  no  doubt  that  satisfactory  series  of  this  kind  can  be  found  for  a  larve 
part  of  the  region  without  summer  rains,  even  independeutlj-  of  irrigation. — ^E.  W. 


IIS^SECT  PESTS. 

That  a  region  of  country  so  highly  faired,  especially  in  the  matter 
of  climate^  should  be  exempt  from  seriffis  ills  could  not  be  exjiected. 
Xatural  conditions  render  California  particularly  liable  to  the  introduc- 
tion and  propagation  of  insect  pests.  To  secure  success  in  fruit-growing 
"eternal  vigilance"  must  be  the  guiding  watchword  of  each  and  alien- 
gaged  in  this  calling.  While  those  interested  have  doubtless  been  slow  in 
awakening  to  the  true  condition  of  affairs,  there  is  now  a  healthy,  vig- 
orous movement  in  the  right  direction,  which  will,  if  followed  up,  end 
in  victory  to  fruit  culturists.  The  chief  executive  officer  of  the  State 
horticultural  organization,  Matthew  Cooke,  has  shown  himself  to  be  an 
expert  practical  entomologist,  together  with  thorough  business  qaalificii- 
tions,  which  cannot  fail  to  accomplish  the  desired  ends.  His  investiga- 
tion leads  him  to  say : 

It  should  be  stated  that  in  the  beginning  of  the  fruit-growing  industry,  and  until 
within  ten  years,  the  remarkable  freedom  of  California  fruits  mm  insect  peats  was 
often  commented  upon.  It  is  chiefly  since  railroad  communication  has  rendered  possi- 
ble the  pernicious  system  of  returning  fruit  boxes,  that  the  invasion  of  insects  has 
become  more  general. 

The  aggregate  amount  of  damage  to  orchard  property  in  California  by  depreciation 
in  value,  caused  by  spread  of  insects  injurious  to  fruit  and  fruit  trees,  within  the  la^rt 
five  years,  cannot  be  accurately  stated,  as  there  are  no  statistics  to  refer  to;  but  ii 
can  be  safelj^  estimated  at  $2,000,000.  It  is  not  claimed  that  this  amount  of  actual 
damage  was  done,  but  fruit-growers  were  ignorant  of  any  reliable  remedy,  thus  caus- 
ing a  greater  depreciation  in  value  than  was  necftssary.  "^The  damage  to" apple,  pear, 
and  quince  crops,  by  codlin  moth  and  scale  insects,  since  1877,  is  at  least  .*>()  per  cent, 
of  the  whole  crops  produced. 

If  to  the  above  is  added,  the  damage  to  plnm  and  oranf^e  crops  by 
scale  insects,  by  red  spider  (mite)  on  almond  and  cherry  crops,  the 
loss  in  currant  orchards  by  borers,  and  the  damage  by  cateq>illars, 
squash  bugs,  &c.,  to  fruit  and  foliage,  not  more  than  33^  per  cent,  of 
what  the  orchards  are  capable  of  producing  can  be  classed  a«  choice 
marketable  fruit. 

Inquiries  concerning  diseases  of  trees  and  insect  pests  not  hereto- 
fore observed  in  orchards  are  frequent,  all  tending  to  prove  that  the 
prospects  of  fruitgrowers  in  this  State  are  not  encouraging  if  active 
measures  are  not  adopted  for  the  extermination  of  insect  pests. 

Query.  Can  our  orchards  be  protected  from  the  ravages  of  insect  pest«f 

Answer.  Yes,  undoubtedly,  by  a  united  warfare  for  the  destruction  of  insect  pests 

by  all  person.s  owning  fruit  trees,  Jind  other  varieties  of  trees  infested  by  noxions  in- 

iiects. 
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3Ir.  Cooke's  treatise  on  insects  injurious  to  fruit  and  fruit  trees  in  Cal- 
ifornia, and  remedies  recommended  for  their  extermination,  lately  pub- 
lished under  authority  of  the  State  Board  of  Horticulture,  is  doing  much 
towards  rousing  fruit-growers  into  activity.  It  is  concise,  i)ractical, 
and  SO  sparing  of  technical  and  scientific  terms  as  to  adapt  itself  pecu- 
liarly to  the  masses. 

3ry  own  observation  leads  to  the  conchision  that  more  insect  ills  are 
fonnd  in  low  lands,  valleys  and  plains,  than  in  more  elevated  regions^ 
sacb  as  the  foot-hills. 


i 


THE  PHYLLOXERA  IN  CALIFORNIA. 


By  E.  W.  Hilgard. 


The  presence  iu  California  of  this  formidable  enemy  of  the  vine  has 
been  known  for  nearly  nine  years ;  but  it  is  only  within  the  last  two 
years  that  a  definite  knowledge  of  the  extent  and  history  of  the  inva- 
sion has  been  gained,  as  a  result  of  the  creation  of  the  State  Yiticultural 
Commission. 

It  appears  that  its  presence  was  first  definitely  recognized  iu  August, 
1873,  by  a  committee  of  the  Viticultural  Club  of  Souoma,  iu  a  vineyard 
situated  2  miles  north  of  the  town  of  Sonoma. 

Specimens  of  the  insect  were  sent  to  Professor  Rilej',  and  identified 
by  him.  The  area  then  invaded  was  stated  to  be  about  8  miles  up  and 
down  the  valley,  and  about  2  miles  across. 

It  was  then  attempU^d  to  rouse  the  vine-growers  into  active  precau- 
tionary and  repressive  measures,  and  legislative  action  was  also  sought. 
But  the  increasingly  depressed  condition  of  the  interest,  as  well  as  an 
unwillingness  to  look  the  danger  in  the  foce,  and  in  acknowledging  it 
to  injure  the  value  of  vineyards  in  the  valley,  prevented  any  serious  or 
€0  operative  measures  being  taken.  Such  were,  however,  attempted  in 
the  large  and  valuable  vineyard  of  the  liueua  Vista  Company,  of  which 
the  report  of  Mr.  II.  Appleton,  published  in  the  first  annual  report  of 
the  State  Viticultural  Commission,  gives  the  following  account: 

A  vineyard  of  about  1,000  viue8  was  planted  in  1834-35  and  was  watered  every  year. 
In  1850  and  1852  the  vineyards  was  lai^fly  increased,  and  the  Hysteni  of  irrigation  was 
stopjwd.  In  1857  about  200,000  vines  were  set  out,  and  in  1p^58  100  acres  were  pnt  in 
vines,  680  vines  to  the  acre.  Again,  in  1H(>0,  50  acres  were  laid  ont.  In  1862,  Col.  A. 
Haraszthy  planted  70,000  Jinropeau  vines,  and  it  was  among  these  vines  the  disease 
increased  nioHt  rapidly. 

In  the  spring  of  18(53  the  Beuna  Vista  Company  was  incorporated,  and  in  the  spring 
of  1864  that  company  i)lanted  100,000  vines.  As  early  as  1860,  decayed  and  dying 
vines  were  noticed  iu  the  vineyard,  and  they  were  taken  np  and  others  planted  in 
their  places.  An  examination  was  made  to  discover  the  cause  of  disease  in  these  vines, 
and  it  was  attributed  to  alkali  water,  which  was  found  a  few  feet  beneath  the  surface. 
The  roots  were  decayed.  No  microsco])ic  examination  of  tjiese  roots  was  made.  Vines 
died  from  time  to  time,  showing  short  growth,  small  and  c<»lorle8S  grapes,  early  yel- 
low braves;  in  fact,  all  the  syniptomsof  vines  dying  from  the  vine  pest  were  observed. 
In  18(i8  about  three  acres  of  diseased  vines  (planted  in  1850)  were  taken  up,  and  others 
planted  iu  their  places.  They  grew  well,  showing  little  signs  of  decay  until  they 
were  four  years  old,  at  which  t  ime  the  phylloxera  committee  of  the  Viticultural  Club 
found  the  phylloxera  on  several  vines.  During  the  past  five  j'ears  the  Buena  Vista 
Company  have  inaugurated  a  system  of  examinations  in  the  endeavor  to  destroy  the 
phylloxera.  These  experiments  were  made  in  most  cases  very  thoroughly,  extending 
over  from  ten  to  one  thousand  five  hundred  vines,  at  a  cost  of  $2,500  in  labor  and  ma- 
terial to  the  com])any.  The  most  of  these  experiments  were  useless,  and  none  of  them 
gave  general  satisfaction  in  their  results. 

Bisulphide  of  carbon  was  thoroughly  used  for  a  number  of  yeara.  In  1875  and  '76, 
fonr  hundred  vines  were  put  under  the  inlluence  of  this  chemical,  forced  under  ground 
by  a  hollow  tube  and  plunger,  with  three  or  four  insertions  around  each  vine.  Ex- 
periments with  bisnlphide  of  carbon  have  been  followed  up  to  the  present  time;  as 
many  as  one  thousand  tive  hundred  vines  were  under  its  influence  at  one  time.  The 
eompany  also  tried  coal  tar,  coal  oil,  coal  tar  and  gas  lime  mixed,  carbolic  acid,  con- 
eentrated  glycerine,  bisulphide  of  carbon  and  manure  mixed,  sulphuric  acid  and 
water,  J.  0.  Weatherby's  remedy,  guano,  Hoflman's  remedy,  Dr.  E.  J,  Eraser's  remedy, 
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liquid  from  tanned  skins,  liquid  from  cow  and  other  manure,  Descuhes  roliart,  whale 
oil  and  copperas,  &c. 

Planting  com  near  diseased  vines  was  tried,  and  the  fact  was  established  that  ti» 
phylloxera  was  found  in  large  quantities  on  the  roots  of  the  corn,  and  the  vines  seemfid 
to  recuperate  under  its  influence.' 

Examinations  were  made,  and  the  insect  found  on  the  roots  6  feet  under  gioniHi. 
Vines  were  taken  up,  and  the  cuttings  planted  died  the  next  year,  an4  were  loUowed 
by  rooted  vines,  which  showed  signs  of  disease  when  one  year  old. 

A.  S.  Edwards'  vineyard  (commonly  known  a^  Butler's  vineyard)  of  80  acres,  bad 
dea<l  vines  in  it  during  187I-'72,  and  in  1873  the  phylloxera  committee  found  the  in- 
sect in  a  number  of  places.  These  infected  vines  were  heavily  manured  for  a  uamber 
of  years  without  staying  the  ravages  of  the  insect.  In  1876  the  whole  of  this  vine- 
yard  was  abandoned,  and  has  not  been  plowed  or  pruned  since. 

It  was  noticed  that  there  was  a  check  in  the  death  of  vines  after  it  was  abaudoued. 
It  is  thought  by  many  that  this  was  caused  by  the  hard  ground  preventing  the  insert 
spreading  to  healthy  vines.  Many  costly  experiments  have  been  tried  m  different 
parts  of  the  valley,  but  as  they  did  not  accomplish  the  object  desired,  I  need  not  mfu- 
tion  them  here. 

Data  concerning  the  Orleans  vineyard,  located  in  the  foot-hills  of  the 
Coast  Eange,  west  of  Woodland,  Yolo  County,  seem  to  indicate  that 
there,  also,  the  phylloxera  "was  introduced  with  European  vines,  alwat 
the  same  date  that  its  ravages  were  first  noticed  at  the  Buena  Vista 
vineyard  in  Sonoma. 

The  writer  visited  the  latter  valley  in  October,  1875,  and  found  tlie 
manifestations  of  the  pest  precisely  the  same  as  described  elsewhere. 
One  vineyard   was  almost  completely  destroyed,  and   several  miles. j 
each  way  from  the  town  of  Sonoma  the  beginning  of  the  attack  was 
visible  in  low  basin-shaped  spots,  forming  depressions  in  the  luxuriantj 
mass  of  foliage.    Within  the  ever- widening  circles  of  destruction  maDT 
vines  were  entirely  dead,  while  others  (and  among  these  oftentime»j 
those  earliest  attacked)  maintained  a  feeble  growth,  the  roots  of  these 
being  mostly  abandoned  by  the  insect.    The  latter  was  found  in  thej 
greatest  abundance,  not  within  the  visible  circle  of  damage,  but  fmat, 
10  to  15  feet  outside  of  its  extreme  margin.    Here  the  outlying  whitrfj 
rootlets  were  fairly  clustered  with  the  yellow  brood,  even  at  that  latdj 
season  (end  of  October). 

In  the  hope  of  drawing  attention  to  the  seriousness  of  the  danger,  aH 
"bulletin"  was  shortly  after  issued  by  me  from  the  University  press, in i 
which  I  gave  a  succinct  account  of  the  life  history  of  the  phynoxeni(i 
then  known),  of  the  damage  caused  by  it  in  Europe,  its  fearfully  rapid 
progress,  and  of  the  efforts  thus  far  made  to  check  it.    But  little  interest^ , 
however,  was  taken  in  the  subject,  even  in  the  Sonoma  Valley. 

Effort/S  made  to  secure  legislative  aid  towards  the  suppression  of  tl 
pest  failed  of  success.  •  To  my  suri)rise,  I  could  hear  but  little  alxml 
the  phylloxera  for  a  year  or  two  afterward;  nor  could  I  obtain  any  defi* 
nite  information  regarding  its  pix)gress  by  correspondence,  my  Univer-1 
sity  duties  preventing  a  personal  visit  at  the  time.  It  appears  that  th»\ 
cause  of  this  silence  was  twofold:  Fir«t,  the  great  depression  of  tl 
wine  interest,  causing  a  feeling  that  the  culture  might  as  well  be  giveaj 
up  for  something  more  profitable;  second,  that  although  the  spread 
the  insect  had  continued  steadilv,  vet  it  was  so  much  slower  than  h^ 
been  the  case  in  Europe,  and  than  had  been  anticipated  and  predict* 
by  me,  that  a  great  deal  of  .incredulity  and  of  wild  speculation  as  to  tin 
cause  of  the  dying  out  of  the  vines  had  become  current.  It  was  n< 
until  the  return  of  brighter  prospects  lor  vine-growing,  owing  to  th< 
diminished  production  in  Europe,  auci  to  a  better  appreciation  of  Cali-i 
fornia  wines  in  the  market,  that  serious  attention  was  at  last  given  to' 
the  phylloxera,  and  the  policy  of  *' hushing  up"  was  rei)laced  by  discus-' 
sion  as  to  the  means  of  i)revention  and  relief. 
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The  situation  in  the  Sonoma  Valley  in  1879  may  be  summed  up  as 
follows:  The  ravages  of  the  enemy  have  become  manifest  in  a  greater 
&r  less  degree,  from  about  6^  miles  above  Sonoma  town  to  the  lower  end 
of  the  valley,  a  length  of  10  or  11  miles  in  all.  Within  these  limits 
large  tracts  have  been  completely  destroyed,  the  vines  having  been 
uprooted  and  grain  sown  instead  for  several  years.  It  is  difficult  to 
isoertain  the  total  area  of  vineyard  that  has  disappeared,  but  it  counts 
many  hundreds  of  acres.  On  a  still  larger  area,  probably,  the  condition 
rfthe  vines  has  become  such  as  to  render  them  unprofitable,  so  that 
lihey  are  being  pulled  up  and  used  for  firewood  in  the  wineries.  So 
far  no  material  djfterence  in  respect  to  the  resistance  of  the  several 
rarieties  have  been  reported,  ail  those  grown  being  of  the  type  of  the 
European  vine  {vitis  vinifera),  grown  on  it«  own  or  kindred  stock.  The 
mission  vine,  naturalized  for  over  a  century  in  California,  is  at  least  as 
tiadly  attacked  as  is  the  Kiesling,  Zinfindel,  Rose  of  Peru,  or  any  other 
grown. 

Amid  the  general  devastation  nevertheless  there  were  some  excep- 
tions— Green  Islands,  apparently  of  healthy  vines,  in  good  bearing,  yet 
surrounded  on  all  sides  by  defunct  vineyards.  This  was  even  the  case 
In  the  vineyard  which  first  succumbed,  where,  nevertheless,  some  of  the 
original  vines  still  remain,  apparently  in  good  condition.  A  close  study 
9f  these  exceptions  could  not  fail  to  lead  to  highly  valuable  results.  In 
general,  it  appears  that  great  care  of  the  vines,  good  tillage,  and 
iDanuring  have  been  practiced  in  all  these  cases;  but  there  are  many 
others  in  which  no  amount  of  care  or  manuring  has  seemed  to  possess 
iny  perceptible  efficacy,  and  where  the  destruction  has  been  as  swift  as 
in  the  doomed  vineyards  of  France. 

Whatever  may  be  the  true  explanation  of  these  remarkable  excep- 
tiions,  the  general  fact  remains  that  in  four  years  the  insect  has  spread 
ao  more  than  about  2^  miles  up  the  valley,  trom  a  poi;it  of  great  viru- 
lence, notwithstanding  the  fact  that  this  is  the  prevalent  direction  of 
Qie  summer  winds.  The  natural  inference  from  this  fact  would  seem 
to  be  that  from  some  climatic  cause  the  phylloxera  in  Califomia  does 
mot  develop  largely  into  the  winged  form,  which  evidently  mediates  its 
capid  progress  in  Europe;  and  that  its  progress  is  here  chiefly  depend- 
ent ui)on  the  transportation  or  migration  of  the  wingless  forms. 

The  observations  made  since  1879  seem  to  confirm  the  vsinty  of  the 
winged  form  in  California.  It  has  not  thus  far  been  caught  abroad  at 
all,  although  traps  of  sticky  papers  have  been  numerously  hung  among 
ffifested  vines.  The  only  samples  so  far  seen  in  California  have  been 
Kaised  in  jars  from  infested  roots.  It  may  be  added,  that  well-authen- 
Ideated  cases  of  the  "  winter  egg^  are  also  thus  far  lacking.  Observa- 
tions made  during  the  present  winter  at  the  University  have  shown  the 
live  insect,  in  a  discolored,  quiescent  state,  to  persist  throughout  the 
ieason  near  the  crown  of  the  roots. 

Whatever  may  be  the  true  explanation  of  the  slow  i>rogrcss  of  the 
phylloxera  in  California,  it  is  a  fact  of  the  greatest  moment ;  for  it 
Eedaces  greatly  the  direct  damage  as  well  as  the  danger  of  spread  to 
nninfested  districts,  and  so  justifies  the  somewhat  severe  sanitary 
pegulatious  imposed  by  the  State  board  of  viticulture,  such  as  in  France 
l&ve  been  ibund  unavailing  on  account  of  the  prevalence  of  the  winged 
foarm.  Meanwhile  the  investigations  which  have  been  made  under  the 
ioint  auspices  of  the  University  and  of  the  board  of  viticulture  have 
shown  that  the  insect  prevails  over  a  much  wider  area  than  was  origi- 
aally  suspected.  The  invasion  is  more  or  less  general  in  the  valleys  of 
Sonoma  and  i^ai)a  (in  the  latter  up  to  Yountville,  and  in  the  tributary 
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valleys ;  also  at  one  point  near  Saint  Helena) ;  at  several  points  in  So- 
lano, Yolo,  Placer,  and  Eldorado;  not  definitely  ascertained  in  Sacra- 
mento, but  again  in  one  locality  near  Stockton;  also  in  several  localities 
near  San  Josl ;  and  in  the  experimental  vineyard  at  Berkeley,  wbere 
it  has  only  lately  been  discovered  and  has  not  been  extirpated  for  the 
sake  of  allowing  of  some  observations  not  easily  made  elsewhere. 

The  invasion  thus  covers  a  broad  belt  reaching  from  the  coast  range 
to  the  foot-hills  of  the  Sierra  !Nevada;  and  were  its  progress  as  rapid 
and  irresistible  as  has  been  the  case  in  France,  it  might  be  inferred  that 
the  existing  vineyards  of  nou-resistent  vines  are  doomed.  But  with 
the  natural  disabilities  under  which  the  insect  evidently  labors  in  Cali- 
fornia, and  with  the  close  vigilance  now  exercised  by  the  majority  of 
grape  growers,  it  is  probable  that  the  pest  can  be  kept  practically  within 
its  present  limits.  It  would  also  seem  that  it  is  easier  to  keep  infested 
vineyards  in  profitable  bearing  here  than  elsewhere,  by  the  joint  vm 
of  insecticides  and  manures.  Supposing  that  all  the  unprotected  vine- 
yards at  present  planted  will  ultimately  succumb,  this  will  be  a  hard- 
ship for  certain  localities;  but  the  aggregate  loss  thus  incurred  will  be 
small  compared  with  the  area  likely  to  be  planted  within  the  next  fevf 
years,  and  protected  against  the  phylloxera  by  means  of  gratting  or 
submersion.  Thus  on  the  whole,  while  the  agitation  and  investigation 
of  the  subject  has  shown  •the  existing  invasion  to  be  wider  than  any  one 
had  anticipated,  yet  the  accurate  knowledge  of  the  danger  has  carried 
with  it  also  the  confidence  that  it  can  be  conquered  or  prevented,  and 
has  plained  the  knowledge  of  the  means  to  that  end  within  reach  of  all 
It  has  brought  about  the  establishment  of  a  manufactory  of  that  most 
energetic  of  insecticides,  the  carbon  bisulphide,  reducing  its  retail  octet 
to  one-fourth,  and  allowing  of  its  use  not  only  against  the  phylloxera, 
but  also  against  the  larger  pest  of  the  farmer,  the  ground  squirrel  and 
gopher.  Attention  has  also  thus  been  more  prominently  drawn  to  the 
insect  enemies  of  other  fruits  and  crops,  and  by  united  action,  backed 
by  a  wise  compulsory  law,  there  is  every  prospect  of  nipping  many  of 
these  growing  evils  in  the  bud. 

ACTION  TAKEN  BEQARDINa  INSECT  PESTS  IN  CALIPOBNIA. 

The  several  acts  passed  by  the  legislature  of  California  for  the  pro- 
tection of  the  viticultural  and  horticultural  interest  against  insect  pests, 
being  the  most  thorough  provisions  thus  far  made  within  the  United 
Statues,  are  here  given  in  full  as  a  matter  of  general  interest: 

Chapter  LXII. 

AN  ACT  for  the  promotion  of  the  viticultaral  industries  of  the  State.— (Approved  April  U,  ]8S0> 

The  people  of  the  State  of  California,  represented  in  Senate  and  Assembly,  do  enact  m  fol- 
lows : 

'  Section  1.  There  shall  be  appointed  by  the  governor  a  board  of  State  Viticultaral 
Commissioners  to  consist  of  nine  members^  two  to  be  appointed  from  the  State  at  lai]^ 
and  one  to  be  appointed  from  each  of  the  several  yiticultural  districts,  which  shall  oe 
constituted  as  follows: 

First.  The  Sonoma  district^  which  shall  include  the  counties  of  Sonoma,  Marin, 
Lake,  Mendocino,  Humboldt,  Del  Norte,  Trinity,  and  Siskiyou. 

Second.  The  Napa  district,  which  shall  include  the  counties  of  Napa,  Solano,  aod 
Contra  Costa. 

Third.  The  San  Francisco  district,  which  sliall  include  the  city  and  county  of  Sao 
Francisco,  and  the  counties  of  San  Mateo,  Alameda,  Santa  Clara,  Santa  Cmx,  Saa 
Benito,  and  Monterey. 

Fourth.  The  Los  Angeles  district,  which  shall  include  the  counties  of  Los  ADge1(A^ 
Ventura,  Santa  Barbara,  San  Luis  Obispo,  San  Bernardino,  and  San  Diego. 
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Fifth.  The  Sacramento  district,  which  shall  include  the  counties  of  Sacramento, 
Tolo,  Sutter,  Colusa,  Butte.  Tehama,  and  Shasta. 

Sixth.  The  San  Joaquin  district,  which  shall  include  the  counties  of  San  Joaquin, 
Stanislaus,  Merced,  Fresno,  Tnlare,  and  Kern. 

Seventh.  The  El  Dorado  district,  which  shall  include  the  counties  of  El  Dorado, 
Amador,  Calaveras,  Tuolumne,  Mariposa,  Placer,  Nevada,  Yuba,  Sierra,  Plumas,  Las- 
sen, Modoc,  Alpine,  Mono,  and  Inyo. 

Skc.  2.  The  commissioners,  excepting  the  two  appointed  fW>m  the  State  at  large, 
shall  be  residents  of  the  districts  irom  which  they  are  appointed,  and  shall  be  spe- 
cially qualified  by  practical  experience  and  study  in  connection  with  the  industries- 
dependent  upon  the  culture  of  the  grapevine  in  this  State.  They  shall  each  hold  of-, 
fioe  for  the  term  of  four  years,  excepting  that,  of  the  nine  first  appointed,  four  to  be 
determined  by  lot,  shall  retire  at  the  end  of  two  years,  when  their  successors  shall  be 
appointed  by  the  governor. 

oKC.  3.  The  board  shall  elect  from  among  their  own  number  a  president,  a  vice-pres- 
ident, and  a  treasurer,  and  they  shall  appoint  a  secretary,  who  shall  not  be  one  of  their 
nmnber,  and  whose  salary  shall  not  exceed  one  hundred  dollars  per  month.  And  the 
board  shall  determine  and  fix  the  amount  of  bonds  that  shall  be  given  by  the  treas- 
nrer  and  secretary  for  the  faithful  performance  of  their  duties. 

Sec.  4.  It  shall  be  the  duty  of  the  board  to  meet  semi-annually  to  consult  and 
to  adopt  such  measures  as  may  best  promote  the  progress  of  the  viticultural  indus- 
tries of  the  State.  It  shall  be'their  duty  to  select  and  appoint  competent  and  quali- 
fied persons  to  deliver  at  least  one  lecture  each  year,  in  each  of  the  viticultural 
distncts  named  in  section  one  of  this  act,  for  the  purpose  of  illustrating  practical 
viticultural  topics,  and  imparting  instruction  in  methods  of  culture,  pruning,  fertil- 
izing,'fermenting,  distilling  and  rectifying,  treating  diseases  of  the  vine,  raising, 
drying,  &c.,  for  the  better  mstniction  of  the  people  interested  therein,  as  the  require- 
ments of  each  district  may  show  to  be  necessary  and  important,  and  to  disseminate 
all  such  useful  knowledge  relating  to  viticulture,  by  printed  documents  or  correspond- 
ence, as  may  be  within  their  power  to  do.  The  i>oara  shall  devote  especial  attention 
to  the  study  of  the  phylloxera  and  other  diseases  of  the  vine,  and  shall  make  such 
recommendations  in  their  semi-annual  reports  as  they  may  deem  best  for  the  protec- 
tion of  vineyards. 

Sec.  5.  Tne  commissioners  constituting  the  board  shall  serve  without  compensation 
and  shall  be  allowed  only  their  actual  transportation  expenses  to  and  from  their 
places  of  residence  when  attending  the  semi-annual  meetings  of  the  board. 

8kc.  6.  The  office  of  the  board  shall  be  in  the  city  of  San  Francisco,  and  shall  be 
kept  open  to  the  public,  subject  to  the  rules  of  the  board,  every  day,  excepting  legal 
holidays,  and  shall  be  in  charge  of  the  secretary  during  the  absence  of  the  board. 

Sisc.  7.  It  shall  be  the  duty  of  the  secretary  to  attend  all  regular  meetings  of  the 
board,  and  to  preserve  records  of  proceedings  and  correspondence ;  to  collect  books, 
pamphlets,  periodicals,  and  other  documents  containing  valuable  information  relating 
to  viticulture,  and  to  preserve  the  same,  to  collect  statistics  and  other  information 
showing  the  actual  condition  and  progress  of  viticulture  in  this  State,  and  elsewhere; 
to  collect  information  concerning  lands  suitable  for  viticulture,  and  to  impart  to  the 
public,  upon  proper  demand  being  made,  information  concerning  the  localities  of 
•ach  lands,  prices,  cost  of  cultivation,  and  means  of  transportation;  provided,  that  he 
ihall  receive  no  fees  for  such  services ;  to  correspond  witn  agricultural  and  viticult- 
pial  societies,  colleges  and  schools  of  agriculture,  and  other  persons  and  bodies  polit- 
ical or  private,  and  disseminate  information  printed  or  otherwise  as  he  may  be  di- 
rected by  the  board  of  commissioners,  and  to  prepare,  as  required  by  the  board,  semi- 
annual report  for  publication. 

Sec.  8.  And  for  the  further  promotion  of  viticultural  interests,  it  shall  be  the  duty  of 
the  board  of  regents  of  the  University  of  California  to  provide  special  instruction  to 
be  given  by  the  agricultural  department  of  the  University  in  the  arts  and  sciences 
pertaining  to  viticulture,  the  theory  and  practice  of  fermentation,  distillation,  and 
rectification,  and  the  management  of  cellars,  to  be  illustrated  by  practical  experiment 
with  appropriate  apparatus ;  also,  to  direct  the  professor  at  agriculture  or  his  assistant 
to  make  personal  examinations  and  reports  upon  the  different  sections  of  the  State 
athipted  to  viticulture ;  to  examine  and  report  upon  the  woods  of  the  State  procurable 
for  cooperage,  and  the  best  methods  of  treating  the  same ;  and  to  make  analysis  of 
soils,  wines,  brandies,  and  grapes  at  the  proper  request  of  citizens  of  the  State ;  also 
to  prepare  a  comprehensive  analysis  of  the  various  wines  and  spirits  produced  from 
grapes,  showing  their  alcoholic  strength  and  other  properties,  and  especially  any  del- 
eterious adulterations  that  may  be  ducovered.  The  regents  shall  also  cause  to  be  pre- 
pared, printed,  and  distributed  to  the  public  quarterly  reports  of  the  professor  in  charge 
of  this  work,  relating  to  experiments  undertaken,  scientific  discoveries,  the  progress 
and  treatment  of  the  phylloxera  and  other  diseases  of  the  vine^  and  such  other  useful 
information  as  may  be  given  for  the  better  instructions  of  viticulturists. 

Sec.  9.  The  board  of  regents  of  the  Uni  vetsity  shall  be  authorized  to  receive  and  accept 
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•donations  of  lands  suitable  for  experimental  vineyards  and  stations,  and  shall  submit 
in  their  next  annual  report  an  economical  plan  for  conducting  such  vineyards,  isd 
for  the  propagation  and  distribution  of  specimens  of  all  known  and  valuable  yaiidtki 
of  grapevines. 

Sec.  10.  There  is  herebv  appropriated,  for  the  purpose  mentioned  in  this  act,  the 
sum  of  seven  thousand  dollars,  to  be  apportioned  as  follows :  For  the  neceasary  and 
contingent  expenses  of  the  board  of  State  viticultural  commissioners,  four  thoostod 
•dollars,  and  for  the  University  of  California  three  thousand  dollars;  and  the  Stato  oob- 
troller  shall  draw  his  warrants  upon  the  State  treasurer  i  n  &vor  of  the  treasurer  of  the  said 
board  of  State  viticultural  commissioners  and  of  the  University  of  California,  foramounli 
•of  four  thousand  and  three  thousand  dollars  respectively,  as  hereby  appropriated,  upoa 
proper  demand  being  made  for  the  same;  j7ravu2ed  that  the  said  board  of  State  Titicnll* 
ural  commissioners  shall,  in  the  month  of  December,  submit  to  the  governor  amuiai 
statements,  duly  verified  by  the  oaths  of  the  presidents  and  treasurer  and  attftited 
by  the  secretary  of  said  board,  showing  in  detail  the  manner  in  which  moneys  received 
from  the  State  have  been  expended,  and  also  the  amount  remaining  unexpeneded,  to- 
gether with  an  estimate  of  expenses  for  the  ensuing  year,  beginning  on  the  firat  dsy 
•of  July  next  thereafter. 

Sec.  11.  This  act  shall  take  effect  aud  be  in  force  from  and  after  its  passage. 

Chapter  LI. 

AN  ACT  to  define  and  enlarjre  the  duties  and  powers  of  the  board  of  State  viticultural  eominis* 
ftioners  and  to  authorize  the  appointment  of  certain  officers,  and  to  protect  the  interaets  of  toti- 
culture  and  viticulture.    (Approved  March  4,  1881.) 

The  people  of  the  State  of  Calif  omia,  represented  in  senate  and  assemhly,  do  enad  m 
follows : 

Section  1.  The  board  of  State  viticultural  commissioners,  in  addition  to  the  duties 
and  powers  provided  for  by  the  act  entitled  **  An  act  for  the  promotion  of  viticaltonl 
industries  of  the  State,''  approved  April  fifteenth,  eighteen  hundred  and  eighty,  ahall 
in  respect  to  diseases  of  grapevines  and  vine  pests,  constitute  a  board  of  nealth.  li 
«hall,  in  addition  to  laboratory  work,  cause  practical  experiments  to  be  made  to  de- 
termine or  demonstrate  the  utility  of  known  and  new  remedies  against  such  diseases 
■and  pests. 

Sec.  2.  The  board  shall  elect  of  their  own  number,  or  appoint  from  withoat  their 
number,  a  competent  person  to  serve  as  chief  executive  viticultural  officer,  who  shall 
perform  also  the  duties  of  viticultural  health  officer,  under  direction  of  said  boardl, 
and  subject  to  removal  from  such  office  at  any  time  by  the  board. 

Sec.  3.  The  viticultural  health  officer  shall  have  power,  subject  to  the  approval  oi 
the  l)oard,  to  prevent  the  spread  of  vine  diseases  and  vine  pests,  by  declaring  and  en- 
forcing rules  and  regulations  in  the  nature  of  quarantine ;  to  govern  the  manner  ot 
restrain,  or  prohibit  the  importation  into  the  State,  and  the  distribution  and  disposal 
within  the  State,  of  all  vines,  vine  cuttings,  d6bris  of  vineyards,  empty  fruit  boxes, 
or  other  material  on  or  by  which  the  contagion  of  vine  diseases  and  germs  of  vine 
pests  may  be  introduced  into  the  State,  or  transported  from  place  to  place  within  the 
State ;  to  declare  and  enforce  regulations  approved  by  the  board  for  the  disinfection 
of  vines,  vine  cutting^s,  vineyard  debris,  empty  fruit  boxes,  and  other  suspected  ms- 
terial  dangerous  to  vineyards,  while  iu  transit,  or  about  to  be  distributed  or  trans- 
ported into  or  within  the  State;  to  classify  the  vineyards  and  viticultural  re^onsof 
the  State  according  to  the  degree  of  health  or  vine  disease  prevailing  therein,  and 
to  change  the  same  as  circumstances  may  require  to  be  done,  subjecting  each  class  to 
such  varying  rules  and  regulations,  respecting  the  introduction  or  transportation  of 
vines,  vine  cuttings,  and  other  material  liable  to  spread  contagion  of  diseases  among 
vines,  as  may,  in  the  opinion  of  the  board  become  necessary  and  expedient  for  the 
preservation  of  vineyards.  Such  rules  and  regulations  shall  be  circulated  in  printed 
form  by  the  board  among  the  vine  growers  and  fruit  dealers  of  the  State,  shsUI  be 
published  at  least  thirty  days  in  two  dailv  newspapers  of  general  circulation  in  the 
State,  not  of  the  same  city  or  county,  ana  shall  be  posted  m  a  conspicuous  place  at 
the  county  seat  of  each  county  aifected  by  their  provisions. 

Sec.  4.  The  viticultural  health  officer  may  appoint  local  resident  inspectors  in  aut 
aud  all  of  the  viticultural  regions  of  the  State,  whose  duties  shall  be  to  rei>ort  to  him 
concerning  the  health  of  grapevines,  the  progress  of  vine  diseases  and  pestA,  and  all 
violations  of  the  rules  and  regulations  of  the  board ;  to  certify  to  the  proper  di^iu* 
fection  of  vines,  viue  cuttings,  empty  fruit  boxes,  and  other  transportable  articles  re- 
quired by  the  board  to  be  disinfected  before  transnorCatiou  or  while  in  transit,  or 
after  delivery  at  any  point  of  destination,  the  methods  of  disinfection  to  be  deter- 
mined and  apxtroved  by  the  health  officer  and  the  board  ;  to  seize  upon  and  destn>> 
all  vines,  vine  cuttings,  debris  of  vineyards,  eniptj'  fruit  boxes,  aud  other  material 
liable  to  spread  contagion,  which  may  be  found  iu  transit,  or  delivered  after  traut- 
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portatioD,  not  certified  to  as  reqnired  by  the  board :  Propided,  That  the  SAine  may  be 
exempt  from  sach  deatrnction  if  the  coet  of  disiafection  by  such  inspector  shall  be 
provided  for  by  the  owner  or  agent  In  charge  thereof,  as  may  be  prescribed  for  such 
cases  of  negligence,  carelessness,  or  violation  of  quarantine  rules,  and  to  keep  a  rec- 
ord of  all  proceedings  as  such  inspectors:  Provided,  That  there  shall  be  no  compensa- 
tiOD  for  such  services  of  inspection  excepting  a  fee  not  to  exceed  one  dollar  for  each 
certificate  of  disinfection,  in  case  of  compliance  with  quarantine  regulations,  and  not 
to  exceed  five  dollars  for  each  certificate  of  disinfection  after  seizure  for  non>compli- 
anee:  Provided,  however.  Such  inspection  may  be  employe<l  at  the  option  of  the  owner 
of  property  requiring  disinfection  to  disinfect  the  same.    All  vines,  or  other  articles 
absolutely  prohibited  of  importation,  or  transportation,  may  b'^  promptly  destroyed 
by  any  inspector  discovering  the  same  transported  or  in  transit,  in  violation  of  regu- 
lation's, and  the  cost  of  such  seizure,  together  with  a  fee  of  ten  dollars,  shall  be  paid 
to  such  inspector  out  of  any  fine  that  may  be  collected  from  the  party  or  parties 
ffoiUy  of  such  violation.    Willful   violation  of  the  quarantine  regulations  of  the 
board  shall  be  considered  a  misdemeanor,  and  punishable  by  a  fine  of  not  less  than 
twenty- five  nor  more  than  one  hundred  dollars.      Whenever  required  for  the  con- 
venience'of  vine  or  fruit  growers  or  fruit  dealers,  a  resident  inspector  shall  be  ap- 
pointed upon  petition  of  any  three  neighboring  vine  or  fruit  growers,  or  dealers  in 
grapf^s,  to  reside  in  their  vicinity,  if  not  already  provided  for;  and  there  shall  be  not 
less  than  two  inspectors  appointed  for  each  county  which  is  sulvject  to  such  quaran- 
tine regulations,  and  they  shall  each  be  subject  to  removal  at  the  will  of  the  viticult- 
nral  health  officer,  if  incompetent,  or  they  fail  to  perforin  their  duties,  or  are  unrea- 
sonably distasteful  to  vine  growers  and  grape  dealers. 

Sec.  5.  It  shall  be  also  the  dnty  of  the  chief  executive  viticultural  officer  to  person- 
ally visit,  examine,  and  report  upon  the  several  viticultural  regions  of  the  State ;  to 
prepare  documents  for  publication,  as  required  by  the  board,  relating  to  any  and  all 
branches  of  viticultnral  industry,  including  treatises  for  the  instruction  of  the  public; 
to  supervise  the  preparation  of  reports  for  publication,  and  especially  report  npon  the 
practicability  and  means  of  eradicating  diseases  from  vineyards,  and  to  superintend 
experiments  with  known  and  new  remedies. 

bEC.  6.  All  printing  heretofore  ordered  by  the  board  shall  be  paid  for  out  of  the 
appropriation  heretofore  made  for  its  use.  All  printing  required  hereafter  shall  be 
done  by  the  State  printer. 

Sbc.  7.  The  salary  of  the  chief  executive  viticultural  officer  shall  be  fixed  by  the  board, 
not  to  exceed  one  hnndred  and  fifty  dollars  per  month,  for  services  while  engaged  as 
soch  officer,  and  bis  actnal  traveling  expenses  shall  be  allowed,  not  to  exceed  five 
hundred  dollars  per  annum. 

Sec.  8.  The  board  of  State  viticultural  commissioners  shall  also  appoint  an  officer, 
who  shall  be  especially  qualified  by  practical  experience  in  horticulture  for  the  duties 
of  bis  office,  to  perform  similar  duties  respecting  the  protection  of  fruit  and  fruit-trees 
as  are  provided  for  in  this  act  in  reference  to  grapevines,  with  like  power;  and  the 
salary  and  traveling  expenses  of  such  officer  shall  be  fixed  by  the  said  board  at  the  same 
amount  provided  for  in  the  case  of  the  chief  executive  viticultural  officer;  and  the  said 
board  shall  have  power  to  est-ablish  such  quarantine  rules  and  regulations  as  are 
required  for  the  protection  of  irnit  and  fruit  trees  from  the  spread  of  insect  pests. 

Sec.  9.  There  is  hereby  appropriated  for  the  use  of  the  board  of  State  viticultural 
commissioners,  as  set  forth  in  this  act,  and  in  the  act  providing  for  its  organization, 
oat  of  any  moneys  in  the  State  treasury  not  otherwise  appropriated,  the  sum  of  ten 
^onsand  dollars  for  the  year  commencing  July  first,  eighteen  hundred  and  eighty-one, 
and  ten  thousand  dollars  for  the  year  commencing  July  first,  eighteen  hundred  and 
eighty-two ;  and  the  State  controller  will  draw  his  warrant-s  npon  the  State  treasurer  in 
flavor  of  the  treasurer  of  the  said  board  for  the  said  sum,  or  any  part  thereof,  when 
they  become  available,  upon  proper  demand  being  made  for  the  same  by  said  board: 
Providedf  That  no  claim  shall  be  paid  out  of  said  appropriation  until  the  same  shall 
have  been  presented  to  and  approved  by  the  State  board  of  examiners. 

Ssc  10.  This  act  shall  take  efl^ect  and  be  in  force  from  and  after  its  passage. 

Chapter  LXXV. 

AN  ACT  to  protect  and  promote  the  horticaltiiral  interests  of  the  State. 

The  people  of  the  Slale  of  California,  represented  in  senate  and  assembly f  do  enact  as  fol- 
lows: 

Section  1.  Whenever  a  petition  is  presented  to  the  board  of  supervisors  of  any^ 
county,  and  signed  by  five  or  more  persons  who  are  resident  freeholders  and  possessors 
of  an  orchard  or  both,  stating  that  certain  or  all  orchards,  or  nurseries,  or  trees  of  any 
variety,  are  Infected  with  scale  bng,  codling  moth,  or  other  insects  that  are  destructive 
to  trees,  and  praying  that  a  commission  be  appointed  by  them,  whose  duty  it  shall  be 
to  supervise  their  destruction,  as  hereinafter  provided,  the  board  of  supervisors  shall, 
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within  twenty  days  thereafter,  select  three  commitisioiierB  for  the  coanty^  to  be  knoirD 
aa  a  county  board  of  horticultnral  oooiiuisBi oners.    The  board  of  aupervisofB  may  fill 
any  vacancy  that  may  occur  in  naid  commission  bv  death,  resignation,  or  orherwiv, 
and  appoint  one  commissioner  each  year,  one  month  or  thereabonts  previous  to  the  ex- 
piration of  the  term  of  office  of  any  member  of  said  commission.  The  said  commissioiKn 
shall  serve  for  a  period  of  three  years  from  the  date  of  their  appointment,  except  tbe 
commissioners  first  appointed,  one  of  whom  shall  serve  for  one  year,  one  of  whom»>luil 
serve  for  two  years,  and  one  of  whom  shall  serve  for  three  years,  from  tbe  date  of 
appointment.    The  commissioners  first  api>ointed  shall  themselves  decide,  by  lot  or 
otherwise,  who  shall  serve  for  one  year,  who  two  years,  and  who  three  years,  tuA 
shall  notify  the  board  of  supervisors  of  the  result  of  their  choice. 

Sec.  2.  It  shall  be  the  duty  of  the  county  board  of  horticultural  commissioners  in 
each  county,  whenever  they  shall  be  informed  by  complaint  of  any  persons  residing: 
in  such  county  that  an  orchard,  or  nursery,  or  trees,  or  any  fruit-packing  house,  store- 
room, salesroom,  or  any  other  place  in  their  jurisdiction,  is  infested  with  scale  1>ag. 
codling  moth,  red  spider,  or  other  noxious  insects  liable  to  spread  contagion  dangeroa» 
to  the  trees  or  fruit  of  complainant,  or  their  eg^sor  larvie  injurious  *o  fruit  or  fruit  trees, 
they, shall  cause  an  inspection  to  be  made  of  the  said  premises,  and  if  found  infected 
thev  shall  notify  the  owner  or  owners,  or  the  person  or  i>ersons  in  charge  or  |>os8e8>ioD 
of  the  said  trees  or  places,  as  aforesaid,  that  the  same  are  infected  with  said  insects  or 
any  of  them,  or  their  eggs  or  larvae,  and  shall  require  such  person  or  i^ersons  to  dis- 
iuft'ct  the  same  within  a  certain  time  t<»  be  specitie«i.  If  within  such  specified  time  each 
disinfection  has  not  been  accomplished,  the  said  person  or  prrsons  shall  be  required  to 
make  application  of  such  treatment  for  the  purpose  of  destroying  them  as  saideom- 
missiouers  shall  prescribe.  Said  notices  may  be  served  upon  the  person  or  personsovn- 
ing  or  having  charge  or  possession  of  such  infested  trees,  or  places,  or  articles  as  afore- 
said, by  any  commissioner,  or  by  any  person  deputed  by  the  said  commissioner  for  that 
parpos«',  or  they  may  be  served  in  the  same  manner  as  a  sumnionsin  a  civil  action.  If 
tbe  owner  or  owners,  or  the  person  or  persons  in  charge  or  possession  of  any  orchard, 
or  nursery,  or  trees,  or  .places,  or  articles  intVsted  with  said  insects,  or  any  of  them,  or 
their  larvae  or  eggs,  after  having  been  notified  as  above  to  make  application  of  tresit- 
ment  as  directed,  shall  fail,  neglect,  or  refuse  so  to  do.  he  or  they  shall  be  deemed 
guilty  of  maintaining  a  public  nuisauce,  and  any  such  orchards,  nurseries,  trees, or 
places,  or  articles  thus  infested  shall  be  adju<iged  and  the  same  is  hereby  declared  a 
public  nuisance,  and  may  be  proceeded  against  as  such.  If  found  guilty,  the  coart 
shall  direct  the  aforesaid  county  board  of  horticultural  commissioners  to  abate  tbe 
nuisance.  The  expenses  thus  incurred  shall  be  a  lien  upon  the  real  property  of  tbe 
defendant. 

Sec.  3.  Said  county  board  of  horticultural  commissioners  shall  have  power  to  divide 
the  county  into  districts,  and  to  appoint  a  local  inspector  for  each  of  said  districts. 
The  duties  of  such  local  inspectorb  shall  be  prescribed  by  said  county  board. 

Sec.  4.  It  shall  be  the  duty  of  said  county  board  of  commissioners  to  keep  a  record 
of  their  officers'  doings,  and  to  make  a  report  to  the  board  of  State  viticultural  com- 
missioners on  or  before  the  first  day  of  November  of  each  year,  who  shall  incorporate 
the  same  in  their  annual  reports. 

Sec.  5.  It  shall  be  the  duty  of  the  commissioners  at  large,  appointed  by  the  board  of 
State  viticultural  commissioners  for  such  purpose,  to  recommend,  consult,  andactvitb 
the  county  board  of  commissioners  in  their  respective  counties,  as  to  the  most  effieS' 
cious  treatment  to  be  adopted  for  the  extermination  of  the  aforesaid  insecta,  or  larvae, 
or  eggs  thereof,  and  to  attend  to  such  other  duties  as  may  be  necessary  to  acconipliak 
or  carry  out  the  full  intent  and  meaning  of  this  act. 

Skc.  5.  Each  county  commissioner  and  local  inspector  may  be  paid  Ave  dollars  for 
each  tlay  actually  engaged  in  the  performance  of  his  duties  under  this  act,  payable 
out  of  the  county  treasury  of  his  county :  Promdedj  That  no  more  shall  be  paid  for  &nch 
service  than  shall  be  determined  by  resolution  of  the  board  of  supervisors  of  thecoantr 
for  services  actually  and  necessarily  rendered. 

Sec.  7.  Each  of  said  commissioners  may  select  one  or  morti  persons,  without  pay. 
to  assist  him  in  the  discharge  of  bis  duties,  as  he  may  deem  necessary. 

Sec.  8.  If  any  county  board  of  commissioners  after  having  received  complaint  in 
writing  as  provided  for  in  section  two  of  this  act,  shall  fail  to  perform  the  duties  of 
their  office,  as  reqiiired  by  this  act,  they  may  be  removed  from  office  by  the  board  of 
supervisors,  and  t-he  vacancy  thus  formed  shall  be  filled  in  the  same  manner  as  pro- 
vided for  in  this  act. 

Sec.  9.  Nothing  in  this  act  shall  be  construed  so  as  to  affect  vineyards  or  their  pro- 
ducts. 

Sec.  10.  This  act  shall  take  effect  immediately. 

The  following  extracts  from  the  proceedings  of  the  convention  of 
fruit  growers  and  nurserymen,  held  at  Sacramento  in  December,  1S8I, 
convey  some  imi>ortant  information  regarding  the  state  of  aitairs  that 
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occasioned  the  above  legislation,  aud  the  measures  adopted  for  the  re- 
pression of  insect  pests  in  the  State  of  California. 

Matthew  Cooke,  chief  executive  horticultural  officer,  in  an  address 
delivered  on  the  occasion,  made  these  statements: 

Invasion  of  insect  pests. — From  the  tiiue  that  Smith,  Hollister,  and  others  planted 
the  fruit  orchards  on  the  banks  of  the  American  River,  until  lc^5,  t'mit  growers  seem- 
ingly entertained  the  opinion  that  their  industry  in  this  State  was  absolutely  safe 
from  the  invasion  of  insect  peHt«,  snch  as  wen^  known  in  orchards  in  States  east  of  the 
Rocky  Mountains.  Alas!  they  weie  mistaken.  In  the  summer  of  1875,  the  codlin 
moth,  Carpoeapsa  pomoveUaj  made  its  appearance  in  the  vicinity  <if  Sacramento,  and 
in  the  same  cart^ess  manner  in  which  it  was  introduced  it  was  allowed  to  spread. 
No  precaution  of  any  kind  Was  taken  to  destroy  the  pest;  but,  as  it  were,  every  facility 
offered  for  its  spread  throughout  the  fruir-growin^  districts,  especially  by  the  intro- 
duction of  the  package  known  as  the  return  box.  The  adoption  of  this  package  was 
a  serious  mistake,  so  far  as  the  spreuding  of  this  pest  was  concerned.  This  I  say 
without  fear  of  contradiction.  The  codliu  moth  was  introduced  into  this  State  in 
less  than  five  barrels  of  apples  in  the  fall  of  1873,  and  was  noticeable  in  orchards  in 
the  vicinity  of  Sacramento  in  1876,  and  can  be  found  in  orchards  in  the  following 
named  counties  at  the  present  time:  Butte,  Sutter,  Yuba,  Colusa,  Nevada,  Placer, 
£1  Dorado,  Amador,  Sacrament^,  Yolo,  Solano,  Napa,  Sonoma,  Lake,  Mendocino, 
Marin,  Contra  Costa,  Alameda,  San  Joaquin,  Santa  Clara,  San  Mateo,  Tuolumne, 
Calaveras,  Tulare,  Kern,  Los  Angeles,  ancf  in  some  other  counties. 

Of  the  twenty-six  counties  named,  county  boards  of  horticultural  commissioners 
have  l>eeD  appointed  in  eleven  of  them.  It  is  unnecessary  for  me  to  speak  of  the  amount 
of  damage  doue  to  the  fruit  crop,  especially  apple  and  pear,  by  this  pest.  Unfortu- 
nately it  is  too  well  known  by  all  parties  interested  in  fruit  growing  and  the  various 
branches  of  business  connecte<l  with  that  industry.  And  in  order  t<>  impress  upon 
yonr  minds  the  necessity  of  an  immediate  warfare  for  the  extermination  of  this  pest, 
I  will  refer  to  reports  received  from  some  members  of  county  boards  of  horticultural 
commissioners.  One  of  the  commissioners  states  in  my  report:  '*  I  have  visited  all  the 
orchsrds  in  his  district;  three-fourths  of  the  entire  crop  of  this  season  has  been  de- 
stroyed by  codlin  moths.  But  I  can  say,  to  enforce  the  laws,  it  would  take  an  army 
of  oflict'rs.  The  fruit  grower  may  be  induced  to  put  on  the  barrels,  but  to  get  them 
examin»d,  as  required  by  the  rules,  would  be  an  impossibility.^'  This  may  be  taken 
•8  a  purport  of  the  report  from  two  counties. 

Since  the  appearance  of  the  codlin  moth  in  1875,  orchards,  in  several  sections  of 
the  States,  have  been  infested  by  various  species  of  scale  insects.    In  the  citrus  groves 
of  Los  Angeles  we  find  the  so-called  red  scale,  Japidiotus  aurantii.     It  was  thought, 
Qutil  this  season,  that  the  pest  was  confined  to  Los  Angeles  County,  but  at  present  it 
can  be  found  as  far  north  as  Marysville. 

The  black  scale,  Lecanium  ole<B,  is  to  be  found  on  nearly  every  variety  of  citrus  and 
deciduous  fruit  tree  in  the  southern  counties  and  in  Central  California. 

The  soft  orange  scale,  Lecanium  hespendunij  is  found  on  citrus  ti*ees  throughout  the 
State. 

The  common  apple  scale — Mtilaspia  pomicorticis  — is  found  in  Central  California, 
especially  in  the  bay  counties  and  Santa  Cruz. 

The  scale — Aspidiolus  rapax — is  found  in  some  of  the  bay  counties,  Santa  Cruz,  and 
some  of  the  southern  counties,  especially  Los  Angeles. 

The  so-called  San  .los^  Hcale  {Asi^diotus  perniciosus)  has  infested  nearly  every 
variety  of  deciduous  fruit  tree  in  Santa  Clara  County,  and  can  be  found  in  some  or- 
chards in  Sau  Joaquin,  Yolo,  and  Solano  Counties. 

The  cottony  cushion  scale  { leery  a  purchasi)  ia  found  in  Santa  Barbara  County  in 
several  orchards,  and  is  also  reported  from  Los  Angeles  and  Santa  Clara  Counties. 

The  white  scale  (DiaspU  roseae)  is  found  on  the  blackberry  and  raspberry  vines. 
^  The  San  Jos^  scale,  black  scale,  and  the  Icerya  purchcuii  are  found  on  various  varie- 
ties of  ornamental  trees,  and,  in  some  cases,  on  vegetables. 

There  are  several  species  of  scale  insects  on  ornamental  trees  and  shrubs  in  gardens 
and  other  places  throughout  the  State  that  are  certainly  dangerous  to  the  fruit  in- 
terests. 

Red  spider. — The  orchards  and  gardens  throaghout  the  State  have  a  liberal  supply 
of  this  pest  {Tetranychu9  telariua). 

Caterpillars. — In  Marion  County  a  species  of  tent  caterpillar  ( Clisiocampa  canstricta) 
has  done  some  damage. 

In  Santa  Cmz  the  tent  caterpillar  (CliHocampa  americana)  and  the  caterpillar  of  the 
Tussock  moth  {Orgyia  leucosUgma,)  have  done  some  damage ;  also  in  some  localities  in 
adjoining  counties. 

Woolly  aphis. — A  serious  amount  of  damage  has  been  done  to  the  apple  trees 
throughout  the  fruit  counties  by  this  pest  {Myzooallie  mali). 
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B0RRR8. — The  loss  of  trees  iu  the  orchanis  and  gardens  of  this  State  from  the  differ- 
ent species  of  borers  is  very  great. 

Sand  flirs. — The  damage  done  to  foliage  of  pear  trees  by  the  larvte  of  Xematu  nm- 
laris  and  Selandria  certm  (]>ear  slog)  in  1881  was  double  that  of  any  previous  year. 

Add  to  the  above  the  fungi  {Fumago  ealicina)  found  on  frnit  trees  Infested  by  blaek 
scale  and  the  mildew,  and  it  will  be  readily  seen  why  a  nnited  warfare  on  insect  pests, 
&c,  should  be  organized.  The  questiou  is  often  asked,  how  and  when  these  iosect 
pests  came  to  the  orchards  of  this  State.  Ic  is  not  my  intention  to  discuss  the  qnes- 
tiou  at  present,  as  I  consider  it  of  secondary  importance.  It  is  an  ondispnted  ikct 
that  they  are  here,  and  the  prominent  inquiry  shcmld  be,  How  can  they  lie  ext«nni- 
natedf 

DAMAGE  TO  ORCHAHD  PROPERTY. 

In  the  absence  of  statistical  information,  I  have  made  diligent  inquiry-  as  t-othe 
damage  done  to  orchard  property  in  this  State,  and  frooi  such  information  as' I  received 
from  reliable  sources  the  actual  depriciation  in  value  is  not  less  than  ^2,000,0(10. 

DAMAGE  TO  FRUIT  CROP  OF   1881. 

The  orchard  crop  of  1881  produced  less  than  35  per  cent,  of  choice  marketable  fraits; 
or,  in  other  words,  less  than  35  per  cent,  of  the  entire  crop  produced  in  1881  conldbe 
classed  as  choice  marketable  fruit. 

From  this  statement — and. I  assure  you  it  is  not  exaggerated — the  prospects  of  the 
fruit- growing  industry  are  uot  encouraging.  However,  the  results  are  such  as  would 
be  reached  iu  any  other  industry  conducted  in  the  same  mander.  The  system  of  froit' 
growing  as  practiced  in  the  past  by  a  large  number  of  orchardists  may  be  termed  the 
*<go-aS'you-please/'  and  has  produced  a  chaos  from  which  order  could  only  be  restored 
by  the  aid  of  legislation.  Such  legislation  has  been  obtained,  and  the  object  of  this 
•convention  is  to  construct  a  solid  foundation  upon  which  can  be  organizecf  an  nnited 
warfare  for  the  extermination  of  those  evils  which  through  negligenoe  have  been  . 
allowed  to  spread  throughout  the  orchards  of  what  may  be  termed  the  fruit-growiDg 
<sounties  of  this  State. 

The  following  is  an  extract  from  an  address  delivered  by  Dr.  S.  Chapin, 
of  San  Jose,  on  the  same  occasion : 

By  far  the  most  injurious  scale  pest  infesting  our  orchard  trees  and  fruit  is  the  one 
known  recently  as  the  San  Jos^  small,  round,  black  scale,  and  named  by  ProfesBorCom- 
stock  AspidiotuB  pemiciosus.  This  scale  produces  terrible  results  in  an  orchard  vhen 
once  established.  The  trees  become  entirely  covered  with  the  scale,  so  that  no  por- 
tion of  the  bark  can  be  seen.  The  fruit  also,  much  of  it,  is  in  t/he  same  condition,  ren- 
dering it  unfit  for  use.  The  losses  caused  by  the  ravages  of  this  insect  cannot  be  com- 
puted easily.  Whole  orchards  are  literally  destroyed  by  it.  In  many  cases  those  wb« 
have  recognized  its  presence  and  destructive  power  in  time  have  made  most  streouoof 
efforts  to  stay  its  spread  and  save  their  trees,  but  it  has  been  to  a  great  degree  du- 
couragiog,  owing  to  the  difficulties  encountered  in  fighting  an  unknown  foe.  Within 
the  past  year,  however,  great  progress  has  beeu  made  in  destroying  this  insect,  sod  it 
is  hopecl  that  it  may  be  conquered  within  a  reasonable  time.  It  is  altogether  prob- 
able that  within  the  coming  year  the  fact  will  be  made  plain  that  a  sure  remedy  has 
become  available.  As  yet  this  terrible  pest  has  not  become  common  over  many  ptftB 
of  the  State,  but  it  is  increasing  in  localities  outside  of  its  starting  place,  until  it  now 
has  a  foothold  which  will  surely  brin^  sorrow  to  many  orchardists,  unless  their  eyes 
are  opened  to  the  consequences  following  its  appearance  and  efforts  at  once  directed 
to  its  extermination. 

There  is  not  time  here  to  enter  upon  the  history  and  description  of  this  insect,  but  it 
is  not  now  necessary,  as  a  report  upon  it  has  already  been  made  and  is  in  print,  and 
freely  distributed  to  fruit-growers.  I  will  merely  state  here  that  three  distinct  broods 
of  this  scale  have  been  discovered  this  season  ;  the  first  winged  males  of  each  brood 
being  discovered  on  these  dates :  First  brood.  March  23 ;  second  brood,  July  2 ;  and 
the  third  brood,  October  17. 

The  experiments  made  chis  season  have  been  quit«  extensively  carried  on,  and  have, 
we  feel  confident,  resulted  in  obtaining  knowledge  which  is  of  practical  benefit  to  sU 
fruit-growers.  A  large  number  of  these  experiments  have  been  printed  in  the  report 
alluded  to,  and  are  available  to  you  all,  and  will  be  more  fully  set  forth  in  a  report 
which  will  be  submitted  to  the  board  of  State  horticultural  commissioners. 

Experiments  have  been  very  carefully  made,  using  many  substances,  and  their  ef 
fects  carefully  noted.  The  most  of  these  materials  used  have  failed  to  result  satisfae- 
torily.  This  was  expected,  anji  they  were  tried  with  the  object  of  demonstrating  ih^ 
fact,  as  negative  results  are  oft«n  very  valuable,  as  from  their  accurate  record  much 
labor  and  vexations  and  even  ruinous  delay  is  saved.    The  results  obtained  have  been  is 
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I0II0W8,  statcHl  in  few  words :  The  fact  fortunately  obtaios  that  the  treatment  effectnal 
in  destroyinj^  the  A^idiofns  pernicio»us  is  likewise  effectual  for  the  destruction  of  all 
these  other  spcies  of  scale  iusects.  The  substances  found  to  kill  this  scale  have  been 
concentrated  by,  first,  keros«4ie ;  next,  110°  or  150P  test.  These  two  for  winter  washes, 
and  are  only  to  be  used  when  the  tree  is  dormant.  Then  as  an  effectual  application 
which  cap  and  should  be  made  in  summer,  about  the  1st  to  15th  of  June,  is  the  mixture 
of  whale-oil  soap  and  sulphur,  known  sm  '^codlin  moth  wash.''  RefeiTin^  to  the  ex- 
periments above  made,  examination  was  made  a  few  days  since  of  the  tree  No.  21, 
where  the  mixture  was  used  in  the  summer.  Its  condition  is  most  satisfactory;  not  a 
vestage  of  scale  can  be  found  upon  the  tree,  and  the  tree  is  in  a  very  healthy  condition, 
the  green  layer  of  bark  being  rapidly  restored. 

This  wash  is  highly  recommended,  and  should  be  used  in  the  strength  of  1  pound  to  1 
gallon  water,  and,  if  thoroughly  applied  at  the  time  named,  will  anord  very  satisfac- 
tory results.  My  own  judgmei)t  leads  me  to  the  use  of  concentrated  lye  as  the  best 
wash  for  winter  use.  This  should  be  used  as  follows :  1  pouud  of  the  concentrated  lye  of 
the  American  Lye  Company,  broken  up  and  dissolved  in  1  gallon  boiling  water,  for 
badly-infested  trees ;  aud  1  pound  to  1^  gallons  water  for  less  infested  trees ;  1  pound 
to  3  gallons  is  well  adapted  for  washing,  to  cleanse  trees  of  all  accumulations  of  moss 
and  other  filth. 

I  am  prepared  to  aver  that  young  orchards  can  be  kept  free  from  the  Aspidiotus  per- 
nieiosus  by  the  right  use  of  concentrated  lye  and  the  codiiu  moth  wash.  This,  how- 
ever, can  onl\'  be  accomplished  by  most  patient  watching  and  prompt  measures  when 
the  pest  is  discovered. 

Id  the  orchard  mentioned  n  the  report,  a  careful  iuspection  is  often  made,  aud  at 
this  date  not  a  specimen  of  this  scale  can  be  found,  while  I  am  sure  that  had  the  scale 
first  appearing  been  neglected,  the  spread  of  the  pest  would  by  this  lime  have  been 
overwhelming.  The  lesson  here  presented  is,  make  your  examination  most  searching 
and  do  your  work  thorougly.  It  should  be  stated  that  the  extensive  washing  or  trees 
this  wiuter  by  the  use  of  lye  and  of  kerosene  will  demonstrate  fully  the  value  or  in- 
efficiency of  these  materials. 

The  best  methods  of  applying  insecticides  is  in  the  form  of  washes,  and  the  most 
economical  means  thus  far  discovered  is  by  the  use  of  a  force-pump  with  hose  attached, 
and  a  suitable  nozzle,  producing  a  fine  spray.  Such  a  pump  is  the  Gould  force-pump. 
Another  pump,  and  much  cheaper  and  as  serviceable,  is  the  Merigot  force-pump,  man- 
ufactured at  San  Jos^  for  this  purpose.  The  best  known  spray-tip  is  the  one  made  at 
Sao  Jos^  by  the  same  party,  and  called  the  San  Jos6  scale  bug  spray-nozzle.  One  of 
the  greatest  difficulties  in  the  n«e  of  strong  materials  is  from  the  spray  falling  upon 
the  person  of  the  operator,  and  burning  and  injuring  the  skin.  In  order  to  overcome 
this  obstacle  I  have  devised  a  simple  extension  nozzle  of  slight  cost,  which  is  very 
light,  and  which  may  be  made  of  any  length  desired,  say  from  4  to  15  feet,  or  even 
longer.  By  the  use  of  this  extension  it  is  perfectly  easy  to  reach  and  spray  any  orchard 
tree  withont  danger  and  discomfort. 

In  conclusion,  the  cost  of  apparatus  and  materials  should  be  given.  The  Gould 
pamp  costs  about  $16  without  accessories.  The  Merigot  pump,  $12;  5  feet  suction,  25 
feet  best  hose,  plain  nozzle  with  spray  tip  complete,  excepting  the  extension  nozzle, 
$9.50 ;  extension  nozzle,  4  feet,  |2;  7^  feet,  $3;  extension  nozzle  14  or  15  feet  long,  $4; 
branch  for  attaching  two  hose,  $1.50 ;  total  coast  of  Merigot  pump  with  accessories,  $27. 

Concentrated  lye,  American  Lye  Company,  1-pound  cans,  by  the  case  of  48  pounds,  7 
cents  per  ponnd;  kerosene,  110^  test,  California,  by  the  barrel,  barrel  returned,  per 
gallon,  15  cents;  kerosene,  150^  test,  by  case,  per  gallon,  30  cents;  whale-oil  soap  and 
sulphur  mixture,  called  the  codlin  moth  wash,  in  quantities  of  1,000  pounds,  at  6^ 
cents. 

Of  other  iDsecticide  solutions  applicable  as  washes,  a  decoction  of  to- 
bacco and  the  solution  of  sulpho-carbonate  of  potassium  (the  latter  bein£: 
now  manufactured  in  California)  have  been  very  successfully  employed. 

The  use  of  the  vapor  of  carbon  bisulphide,  in  a  vapor-tight  tent  low- 
ered over  the  tree  by  means  of  a  derrick,  and  tightly  fastened  around 
the  trunk,  seems  also  to  offer  a  feasible  method,  of  easy  applicability  in 
the  case  of  young  orchards  and  in  that  of  the  compact-growing  citrus 
trees.  The.mode  of  proceeding  is  described  as  follows  by  Mr.  John  H. 
Wheeler,  secretary  of  the  State  boards  of  viticulture  and  horticulture: 

My  tent  was  of  canvas  coated  with  perfectly  tight  and  resistant  impenetrable  ma- 
terial. The  body  of  the  balloon  was  fashioned  with  hoops  like  a  cylindrical  Chinese 
lantern,  which  could  be  lowered  from  a  derrick,  aud  on  completion  of  the  treatment 
might,  by  tackles,  be  drawn  up  or  closed  up  like  a  Chinese  lantern.  From  the  lower 
hoop  hung  a  curtain,  gathered  at  the  bottom  by  means  of  strings,  which  could  be 
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drawn  np  abont  the  tmnk  of  the  tree  and  wound  tight  by  the  string.  The  hoopt 
which  held  the  can  vae  off  from  the  tree  were  so  made  that  by  means  of  a  thumb  tserew 
they  roold  tie  made  lar^^e  or  umall,  the  tent  following,  of  coarse ;  by  this  meaus  econ- 
omy conld  be  effected  in  treating  treei*  of  small  horizontal  diamet4*r.  Again,  by  tbe 
raising  or  lowering  of  the  lower  hoop  the  tent  wonld  fit  trees  tall  or  short.  By  meam 
of  the  above  adjastnients,  and  the  formation  of  the  top  of  the  t«*nt,  which  wascoDi- 
ea1|  there  n<9ed  be  no  waste  pace  within  and  n4>  conseqnnnt  waste  of  material.  Thi« 
tent  when  put  np  wonld  hold  water  to  the  very  top. 

To  snpply  the  sulphide  of  carbon,  and  to  produce  a  saturated  atmosphere  asqnieklj 
as  possible,  I  devised  a  H«'ries  of  three  cotton  disks  suspended  one  above  the  other- 
On  to  the  t4)p  one  (the  whole  being  susjiended  in  the  apex  of  the  cone  at  the  tnpof 
the  balloon  or  tent)  was  poured  the  liquid  bisulphide,  which,  evaporating  in  part,  ran 
through  on  to  the  Hecond,  and  then  to  the  third,  iu  such  a  manner  that  it  all  turned  to 
vapor  immediately,  and,  flowing  down  into  th  tent,  would  fill  up  the  botrom  first, 
and  then  riwi  to  the  top  in  a  manner  analogous  to  the  filling  of  a  vessel  with  water. 
Concerning  the  time  required  to  put  this  balloon  over  a  tree  and  inject  the  necessary 
bisulphide,  it  was  found  to  take  five  luiuutes. 

The  insect  to  be  experimented  upon  was  principally  the  cottony  cushion  scale  or 
Icerya  purchanif  which  gave  the  orange  orchard,  in  parts,  the  appearance  produced  br 
a  snow-storm  passing  over  it,  so  thick  were  they  ou  the  foliage. 

The  work  of  applying  is  as  follows  : 

Picture  to  yourself  a  man,  woman,  or  child  backing  up  a  two-wheeled  cart  (weighiDg 
not  more  thau  200  pounds,  tent,  cart,  and  all)  on  which  is  erected  a  derrick.  The  tree 
coming  between  the  wheels,  the  tent  is  lowered  by  string  or  rope,  the  bottom  drawn 
up  alM)ut  the  trunk.  One  stroke  of  the  piston  of  a  small  force-pump  on  the  cart  in- 
jects the  necessary  quantity  of  bisulphide  (f  to  1  pound)  after  passing  through  a  pipe, 
which  foUows  over  the  arm  of  the  derrick.  By  using  a  little  brush  broom  and  caustic 
solution,  or  even  water  alone,  the  trunk  of  the  tree  is  freed  from  the  insects,  and  a 
cordon  of  tar,  lime,  or  similar  material  put  about  its  foot  to  prevent  others  crawling 
up.  This  is  the  work  of  five  minutes.  For  the  hour  or  hour  and  a  half  during  which 
the  vapor  is  actively  accomplishing  its  work  of  destruction,  tbe  laborer  may  be  en- 
gaged with  other  balloons,  or  in  pruning,  hoeing  weeds,  (&c.  Dihrobing.  the  tree  is 
found  in  virgin  condition.  As  to  the  cost  of  this  process,  it  is  found  that  for  trees  10 
to  14  feet  high  and  4  to  6  feet  in  diameter,  the  cost,  including  labor,  cost  of  tent  for 
1,000  trees,  bisulphide  to  be  used,  and  incidentals,  will  not  exceed  15  cents  pertr««. 
For  large  trees  the  cost  multiplies  rapidly,  in  proportion  to  tbe  space  occupied  by  the 
tree.  In  companng  the  cost  with  that  of  treating  by  means  of  a  wash,  it  is  t-o  liere- 
nieniboriHl  that  the  complete  fr-xterminatiou  accomplished  by  a  single  treatment  with 
carbon  bisulnhide  is  equivalent,  if  not  more,  to  the  three  or  four  treatments  necesear; 
when  a  wasn  is  used  Wo  find,  therefore,  that,  even  if  the  treatment  with  carbon 
liisulphide  were  necessary  to  repeat  each  year  (of  which  I  think  there  is  little  proba- 
bility), it  would  then  surpass  in  economy  this  treatment  by  meaus  of  washing. 


QUARANTINE  EULES 

For  the  protection  of  the  viticultural  and  horticultural  industries  of  tki 
State,  declared  under  instructions  of  and  by  authority  of  the  Board  of 
State  Viticultural  Commissioners.  First  viticultural  quarantine  rula 
and  recommendations. 

BoAHD  OF  State  Viticultubal  Commissioners, 
Office  of  Chief  Executive  Viticultural  Officer, 

No.  Ill  Leidesdorff  street,  San  Francisco. 

To  all  ickom  it  may  concern : 

Be  it  known  that  I,  Charles  A.  Wetniore,  chief  executive  viticultaral 
and  health  officer  of  the  board  of  State  viticultural  commissioners,  being 
duly  authorized  and  instructed  by  saiil  board,  do  dec  are  the  following 
quarantine  rules  and  regulations  for  the  protection  of  the  viticultaral 
industries  of  this  State;  and  due  notice  is  hereby  given  as  provided  by 
law,  to- wit,  thirty  days  of  publication  in  two  daily  newspapers  of  general 
cin*ulation,  not  of  the  siune  city  or  county,  in  this  State,  and  by  posting 
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notices  in  all  counties  affected  by  these  rules.  All  parties  concerned 
therein  are  required  to  coiifonn  thereto,  subject  to  penalties  provided 
for  by  law  for  any  infraction  or  evasion  of  said  rules  and  regulatio  s: 

QDABANTINB  RULES  AND  REGULATIONS. 

Rule  1.  All  cnttingsof  grape-vines  made  in  this  State  for  sale  or  dis- 
tribution outside  of  the  vineyard  or  vineyards  where  the  same  were 
grown,  and  intended  for  new  plantations,  shall  be  made  solely  of  the 
wood  of  the  preceding  year's  growth ;  all  older  wood  to  be  carefully  and 
thoroughly  removed  before  leaving  the  vineyard  where  made,  and  to  be 
immediately  destroyed  by  fire,  if  removed  from  such  cuttings,  wherever  . 
Seized  by  any  duly-authorized  inspector  for  any  evasion  or  infraction  of 
this  rule.  The  reason  for  this  rule  is  that  the  winter  egg  of  the  Phyl- 
loxera vastatrix  is,  according  to  the  bt'st  authorities,  found  only  on  the 
old  wood. 

Rule  2.  All  cuttings  of  grape-vines  and  rooted  grape- vines  imported 
from  any  region  or  country  outside  this  State,  intended  for  sale,  gift,  or 
distribution  for  plantation  in  this  State,  shall  be  disinfected  at  the 
place  of  first  consignment  within  thio  State,  before  being  further  dis- 
tributed or  planted,  the  method  of  disinfection  to  be  at  the  option  of 
the  owner  or  agent  in  charge  of  the  said  cuttings  or  vines,  according  to 
any  one  of  the  following  methods,  viz: 

First.  Dissolve  sulpho-carbouate  of  potash  in  cold  water;  proportions, 
ten  pounds  of  sulpho-carbonate  to  one  hundred  gallons  of  water;  im- 
merse cuttings  and  rooted  vines  fifteen  minutes. 

Second.  Dissolve  Little's  soluble  phenyle  by  pouring  upon  it  cold 
water  in  the  proportion  of  fifty  gallons  of  water  to  one  gallon  of  the 
phenyle;  immerse  cuttings  and  rooted  vines  ten  minutes. 

Thinl.  Take  two  parts  heavy  oil  of  coal  tar,  two  parts  water,  and  one 
part  carbonate  of  potash  or  carbonate  of  soda;  put  in  a  coveivBd  vessel 
and  heat  gently  to  boiling  point  for  one  hour;  replace  water  lost  by 
evaporation;  pour  into  suitable  vessels  and  agitate  violently;  dilute 
with  fifty  parts  of  cold  water;  immerse  cuttings  and  rooted  vines  ten 
minutes. 

Fourth.  Dissolve  carbolic  acid  crystals  in  water,  in  proportion  of  one 
pound  of  acid  to  twenty  gallons  of  water;  immerse  cuttings  and  rooted 
vines  ten  minutes. 

Fifth.  Dissolve  sulphide  of  potash  in  the  proportion  of  one  pound  to 
twenty  gallons  of  water;  immerse  cuttings  and  rooted  vines  ten  min- 
utes. 

Sixth.  Dilute  one  part  of  "liver  of  lime"  in  twenty  parts  of  water; 
immerse  cuttings  and  rooted  vines  ten  minutes.  [N.  B. — To  make  'Miver 
of  lime,"  take  one  poun<l  of  quicklime,  one  pound  of  sulphur,  one  gallon 
of  water;  mix;  boil  over  quick  fire  to  one-half  of  volume;  agitate  before 
using;  dilute  with  twenty  parts  of  water  to  one  part  of  "liver  of  lime."] 

Any  other  efficacious  method  may  be  used,  provided  due  notice  is 
given  to  this  office  and  the  same  be  ap[)roved. 

INSPECTOBS. 

For  the  convenience  and  protection  of  all  intereste(!  parties  through- 
out the  State,  there  will  be  appointed  local  resident  inspectors,  as  pro- 
vided for  by  law,  for  each  section  or  region  where  vine-growers  desire 
the  same,  and  upon  the  api)lication  of  anj'  three  such  neighboring  grow- 
ers, or  parties  intending  during  the  coming  season  to  plant  vines,  such 
application  to  be  addressed  to  this  office,  and  to  be  accompanied,  when- 
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ever  practicable,  with  nomination  of  suitable  persons  for  the  office  of 
inspector.  The  other  inspectors  required  by  law  will  be  appointed  by 
this  office. 

RECOMMENDATIONS  FOR  THE  FURTHER  PROTECTION  OF  VINEYARDS. 

All  persons  planting  new  vineyards  within  the  State  are  advised  and 
strongly  urged  to  consider  all  roots  and  cuttings  suspected,  regardless 
of  origin,  and  to  thoroughly  disinfect  thera,  thereby  accomplishing  the 
destruction  of  all  possible  genus  of  insect  pests  upon  them,  as  well  also 
those  of  fungoid  disease,  which  are  becoming  dangerous  in  all  parts  of 
the  country. 

CERTIFICATES. 

For  the  further  convenience  of  vine-growers,  certificates  shall  be 
issued  by  any  inspector  residing  near  the  vineyard  of  the  applicant  or 
the  person  in  charge  of  cuttings  or  rooted  vines,  setting  forth  that  the 
provisions  of  Kule  2  have  been  complied  with,  and  shall  be  entitled  to 
charge  in  each  case  not  exceeding  50  cents  for  such  certificates  made 
out  in  duplicate,  one  certificate  being  sufficient  to  cover  any  quantity 
of  cuttings  or  rooted  vines  in  the  possession  of  the  applicant  that  may 
be  satisfactorily  shown  to  the  said  inspector  to  have  been  disinfected. 
Certificates  of  disinfection  shall  likewise  be  given  any  applicant  who 
desires  the  same,  and  who  shall  satisfactorily  show  to  the  inspector 
that  cuttings  and  rooted  vines,  other  than  such  as  are  required  to  be 
disinfected  by  Kule  2,  have  been  properly  disinfected  in  accordance 
with  the  recommendations  of  this  office. 

INFECTED  WRAPPINGS,  ETC. 

BuLE  3.  All  packages  and  the  packing  materials  coming  into  the 
State  with  imported  cuttings  and  vines  (referred  to  in  Kule  2)  shall  be 
disinfected,  at  the  time  of  disinfecting  the  contents  thereof,  by  immers- 
ing in  or  washing  with  any  of  the  solutions  named  in  Kule  2,  provided 
that  the  strength  of  the  same,  in  case  of  mere  washing,  shall  be  in- 
creased by  the  reduction  of  the  water  in  the  same  to  one-fourth  the  rel- 
ative proportions  named.  If  not  disinfected,  such  packages  and  pack- 
ing materials  shall  be  destroyed  by  fire. 

PENALTIES. 

All  infractions  or  evasions  of  these  rules  will  be  punishable  accord- 
ing to  law. 

CHA8.  A.  WETMORE, 
Chief  Uxeeuiive  Vitioultural  and  Health  Officer. 

San  Francisco,  November  16, 1881. 


HORTICULTUKAL  QUARANTINE  RULES. 

To  all  whom  it  may  concern : 

Be  it  known  that  I,  Matthew  Cooke,  chief  executive  horticultural  and 
health  officer  of  the  board  of  State  viticultural  commissioners,  being 
duly  authorized  and  instructed  by  said  board,  do  declare  the  following 
quarantine  rules  and  regulations  for  the  protection  of  the  horticultural 
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interests  of  the  State;  and  dae  notice  thereof  is  hereby  given  as  pro- 
vided by  law,  to  wit,  thirty  days  of  publication  in  two  daily  newspapers 
of  general  circnlation  in  the  State,  and  by  posting  notices  in  all  coun- 
ties to  be  affected  by  these  rules.  All  parties  concerned  therein  are 
required  to  conform  thereto,  subject  to  penalties  provided  for  by  law, 
for  any  infraction  or  evasion  of  said  rules  and  regulations. 

QUARANTINE  RULES  AND  REGULATIONS 

For  the  protecttou  of  fruit  and  fruit  trees  from  insect  pests,  namely,  insects  injurious 
to  fruit  and  fruit  trees,  authorized  and  approved  by  the  State  board  of  vitioultural 
commissioners  of  California. 

In  pursuance  of  an  act  entitled  ''An  act  to  define  and  enlarge  the 
duties  and  powers  of  the  board  of  State  viticultnral  commissioners,  and 
to  authorize  the  appointment  of  certain  officers,  and  to  protect  the  in- 
terests of  horticulture  and  viticulture,'^  approved  March  4,  1881,  the 
chief  executive  horticultural  and  health  officer  may  appoint  local  resi- 
dent inspectors  in  any  and  all  of  the  fruit-growing  regions  of  the  State, 
whose  duties  shall  be  as  provided  in  section  4  of  an  act  entitled  "An 
act  to  define  and  enlarge  the  duties  and  powers  of  the  board  of  State 
viticultnral  commissioners,  and  to  authorize  the  appointment  of  certain 
officers,  and  to  protect  the  interests  of  horticulture  and  viticulture," 
provided  that  there  shall  be  no  compensation  for  such  services  or  in- 
spection excepting  a  fee  not  to  exceed  $1  for  each  certificate  of  disinfec- 
tion, in  case  of  compliance  with  quarantine  regulations,  and  not  to  ex- 
ceed $5  for  each  certificate  of  disinfection  after  seizure  for  noncom- 
pliance ;  provided,  however,  such  inspection  may  be  employed  at  the 
option  of  the  owners  of  property  requiring  disinfection  to  disinfect  the 
same.  And  also  said  local  resident  inspectors  will  be  entitled  to  such 
other  fees  as  are  provided  for  in  cases  of  conviction  and  seizures. 

1.  All  tree  or  plant  cuttings,  grafts  or  scions,  plants  or  trees  of  any 
kind,  infested  by  any  insect  or  insects,  or  the  germs  thereof,  namely, 
their  eggs,  larvae,  or  pupae,  that  are  known  to  be  injurious  to  fruit  or 
fruit  trees,  and  liable  to  spread  contagion,  or  any  tree  or  plant  cut- 
tings, grafts,  scions,  plants,  or  trees  of  any  kind,  grown  or  planted  in 
any  county  or  district  within  the  State  of  California,  in  which  trees  or 
plants,  in  orchards,  nurseries,  or  places,  are  known  to  be  infested  by 
any  insect  or  insects,  or  the  germs  thereof,  namely,  their  eggs,  larvae, 
or  pupae,  known  to  be  injurious  to  fruit  or  fruit  trees,  and  liable  to 
spread  contagion,  are  hereby  required  to  be  disenfected  before  removal 
for  distribution  or  transportation  from  any  orchard,  nursery,  or  place 
where  said  tree  or  plant,  cuttings,  grafts  or  scions,  plants  or  trees  of 
any  kind  are  grown,  or  oftered  for  sale  or  gift,  as  hereinafter  pro- 
vided. 

2.  All  tree  or  plant  cuttings,  grafts  or  scions,  plants  or  trees  of  any 
kind  imported  or  brought  into  this  State  from  any  foreign  country,  or 
ftom  any  of  the  United  States  or  Territories,  are  hereby  required  to  be 
disinfected  immediately  alter  their  arrival  in  this  State,  and  before 
being  for  sale  or  removed  for  distribution  or  transportation,  as  herein- 
after described ;  provided,  that  if  on  examination  of  any  such  importa- 
tions by  a  local  resident  inspector,  or  the  chief  executive  horticultural 
officer,  a  bill  of  health  is  certified  to  by  such  examining  officer,  then  dis- 
infection will  be  unnecessary, 

3.  Fruit  of  any  kind  ipfested  by  any  species  of  scale  insect  or  scale 
insects,  or  the  germs  thereof,  namely,  their  eggs,    larvae,  or  pupae. 
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known  to  be  injurious  to  fruit  and  fruit  trees,  and  liable  to  spread  con- 
tagion, is  hereby  required  to  be  disinfected  as  hereinafter  provided, 
before  removal  off  the  premises  where  grown,  for  the  purpose  of  sale, 
gift,  distribution,  or  transportation. 

4.  Fruit  of  any  kind  infested  by  any  insect  or  insects,  or  the  germs 
thereof,  namely,  their  eggs,  larvfe,  or  pupae,  known  to  be  injurioos  tn 
fruit  or  fruit  trees,  and  liable  to  spread  contagion,  imported  or  broagbt 
into  this  State  from  any  foreign  country,  or  froin  any  of  the  United 
States  or  Territories,  are  hereby  prohibited  from  being  offered  for  sale, 
gift,  distribution,  or  transportation. 

5.  Fruit  of  au}'^  kind  infest>ed  by  the  insect  known  as  codlin  moth,  or 
its  larva  or  pupa,  is  hereby  prohibited  from  being  kept  in  bulk  or  iu  pack- 
ages or  boxes  of  any  kind,  in  any  orchard,  storeroom,  salesroom,  or 
place,  or  being  dried  for  food  or  any  other  purposes,  or  being  removed 
for  sale,  gift,  distribution,  or  transportation. 

6.  Fruit  boxes,  packages,  or  baskets  used  for  shipping  fruit  to  any 
destination  are  hereby  required  to  be  disinfected  as  hereinafter  proxided 
previous  to  their  being  returned  to  any  orchard,  storeroom,  salesroom, 
or  place  to  be  used  for  storage,  shipping,  or  any  other  purpose* 

7.  Transportable  material  of  any  kind  infested  by  any  insect  or  in- , 
sects,  or  the  germs  thereof,  namely,  their  eggs,  larvje,  or  pupae,  knowii 
to  be  injurious  to  fruit  or  fruit  trees,  and  liable  to  spread  contagion,  is 
hereby  prohibited  from  being  offered  for  sale,  gift,  distribution,  or  trans- 
portation. 

8.  Tree  or  plant  cuttings,  grafts  or  scions  plants  or  trees  of  any 
kind  may  be  disinfected  by  dipping  in  a  solution  composed  of  not  less 
than  1  pound  of  commercial  concentrated  lye  to  each  and  every  2  gal- 
lons of  water  used  as  such  disinfectant,  or  in  any  other  manner  satis- 
factory to  the  chief  executive  horticultural  and  health  officer. 

9.  Empty  fruit  boxes,  packages,  or  baskets  may  be  disinfected  by 
dipping  in  boiling  water,  and  allowed  to  remain  in  said  boiling  water 
not  less  than  two  minutes;  said  boiling  water  used  as  such  disinfectant 
to  contain  in  solution  not  less  than  1  pound  of  concentrated  potash,  or 
three-fourths  of  i  pound  of  concentrated  lye,  to  each  and  every  20  gal- 
lons of  water,  or  in  any  other  manner  satisfactory  to  the  chief  executive 
horticultural  and  health  officer. 

10.  Fruit  on  deciduous  and  citrus  trees  infested  by  any  species  of 
scale  insects  or  the  germs  thereof,  namely,  their  eggs,  larvae,  or  pnpae, 
may  be  disinfected  before  removal  from  the  tree,  or  from  the  premises 
where  grown,  by  washing  or  thoroughly  spraying  said  fruit  with  a  solu- 
tion composed  of  1  pound  of  whale-oil  soap  and  one-fourth  of  1  pound 
of  flour  of  sulphur  to  each  and  every  IJ  gallons  of  water  used  as  sueJi 
disinfectant,  or  in  any  other  manner  satisfactory  to  the  chief  executive 
horticultural  and  health  officer. 

11.  Owners  of  fniit  of  any  kind  grown  in  any  orchard,  nursery,  or 
place  in  which  trees  or  plants  are  known  to  be  infested  with  any  insect  or 
insects,  or  the  germs  thereof,  namely,  their  eggs,  larvae,  or  pupa?;,  known 
to  be  injurious  to  fruit  or  fruit  trees',  and  liable  to  spread  contagion,  and 
all  persons  in  possession  thereof  or  offering  for  sale,  gift-,  distribution,  or 
transportation,  are  hereby  required  to  procure  a  certincate  of  disinfec- 
tion before  removal  for  sale,  gift,  distribution,  or  transportation. 

12.  Any  tree  or  plant,  cuttings,  grafts,  scions,  plants,  or  trees  of  any 
kind,  empty  fruit  boxes,  fruit  packages,  or  fruit  baskets,  or  transfer- 
able material  of  any  kind,  ott'ered  for  sale,  gift,  distribution,  or  transpor- 
tation, in  violation  of  the  quarantine  rules  and  regulations  for  the  pro- 
tection of  fruit  and  fruit  trees,  approved  by  the  board  of  State  viticnlt- 
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ursl  commissioners,  may  be  seized  by  the  chief  executive  horticultural 
ind  health  officer,  or  by  any  of  the  local  resident  inspectors  appointed 
yy  him ;  said  seizure  to  be  the  taking  possession  thereof,  and  holding 
or  disinfection,  or  for  an  order  of  condemnation  by  a  court  of  competent 
arjsdiction. 

13.  Any  person  violating  the  above  quarantine  rules  and  regulations 
hall  be  deeme<l  guilty  of  a  misdemeanor,  and  upon  conviction  thereof 
Jiall  be  punishable  by  fine  of  not  less  than  twenty-five  nor  more  than 
>ne  hundred  dollars. 

MATTHEW  COOKE, 
Chief  Executive  Horticultural  and  Health  Officer. 

Sacramento,  November  12,  1881. 


.  ARIZONA  AND  NEW  MEXICO. 


By  R.  W.  Fubnas. 


The  topography  and  general  characteristics  of  New  Mexico  and  Ari- 
zona are  much  the  same,  and  in  this  report,  where  not  otherwise  speci- 
fically mentioned,  will  be  treated  substantially  under  the  same  head. 

The  obstacles  encountered  in  matter  of  transportation  off  the  line 
of  railroads  were  such  as  to  prevent  the  commission  from  seeing  and 
examining  all  localities  desired. 

A  general  summing  up  with  reference  to  viniculture  and  horticulture 
of  the  two  TeiTitories  warrants  the  belief  that  in  the  main  what  is  said 
of  California  may  be  said  of  the  most  favored  localities,  in  both  Arizona 
and  New  Mexico,  where  irrigation  is  feasible. 

The  general  character  of  the  valleys  is  the  same,  and  where  experi- 
ments have  been  made  results  correspond.  Arizona  and  New  Mexico 
are,  comparatively  speaking,  new  and  in  the  "  heyday"  of  their  precious- 
metal  experience,  and  attention  is  almost  exclusively  given  in  that  di- 
rection. Still,  there  are  those  who  find  the  ^'  almighty  dollar''  to  satis- 
faction in  tilling  the  soil.  In  Arizona  there  are  numerous  fertile  valleys. 
Gila,  S^t  Biver,  Little  Colorado,  Verde,  San  Simon,  Sulphur  Spring, 
San  Pedro,  Tonoita,  Babacomoroi,  Santa  Cruz,  Cienego,  Arivaca,  and 
Arivaipai  are  of  note,  with  the  smaller  ones,  Kirkland,  Skull,  Date 
Oreek,  Williamson,  Big  and  Little  Chino,  Aqua  Fria,  Hassayampa,  Big 
Sandy,  in  all  of  which  more  or  less  has  l>een  done  in  the  way  of  successful 
experiments,  agriculturally,  viniculturally,  and  horticulturally.  More, 
perhaps,  has  been  accomplished  in  matters  to  which  this  report  is  more 
especially  devoted  in  Salt  River  Valley,  Maricopa  County,  than  at  any 
other  point  in  Arizona.  It  is  known  in  Arizona  as  the  ^^garden  spot 
of  the  Territory."  Here  the  semi-tropical  fruits,  oranges,  lemons,  limes, 
figs,  and  European  varieties  of  wine  and  raisin  grapes  are  successfully 
grown.  Wine-making  has  been  engaged  in  to  quite  an  extent,  produc- 
ing wines  which  compare  favorably  with  those  of  California.  It  is 
foand,  too,  that  canning  apricots  and  peaches  is  quite  a  successful  in- 
dustry in  the  surrounding  country. 

In  the  counties  of  Yuma  and  Mozave,  embracing  the  great  Colorado 
Valley,  semi-tropical  fruits  have  been  grown  satisfactorily.  In  Oraham 
County,  embracing  the  upper  valley  of  the  Gila,  fruits  of  all  kinds  do 
welL  The  Valley  of  Santa  Cruz,  especially  near  Tucson,  has  been  cul- 
tivated successfully  for  hundreds  of  years.  The  soil  is  rich  and  well 
adapted  for  fruit-growing.  In  the  Sonoita  Valley,  southeast  from  Tuc- 
son some  50  miles,  experience  has  shown  that  fruits  for  canning  pur- 
poses, and  grapes  tor  wine  and  raisins,  can  be  successfully  grown. 

In  Pinal  County,  the  valley  of  the  Gila  and  San  Pedro,  peaches,  pears, 
grapes,  apricots,  figs,  quinces,  and  pomegranates  have  been  tested,  and 
the  results  are  satisfactory.  Those  who  have  experimented  freely  ex- 
press the  belief  that  the  region  is  peculiarly  adapted  to  fruit  culture, 
and  predict  it  will  ere  long  become  one  immense  orchard  and  vineyard. 

At  and  in  the  vicinity  of  all  the  old  Franciscan  missions  are  to  be 
found  evidences  of  early  fruit-growiug  and  wine-making.  The  old  San 
Xavier  del  Bac  mission,  near  Tucson,  established  as  early  as  1694,  fur- 
nishes such  evidences.  Also  the  ruius  of  Saint  Joseph,  below  Tubac. 
Others  might  be  named,  but  these  will  suffice  for  present  purposes. 
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DATA  RiiGARDING  AGRICULTURE  IN  NEW  MEXICO. 


As  representative  local  ties,  Albaqiierqae  Bernalillo,  Socorro,  Las 
Cruces,  Mesillla,  Upper  Menbris,  Hudson's  Hot  Springs,  Beleii,  Las 
Lunas,  Las  Vegas,  San  Juan,  and  Santa  ¥6  were  visited  and  data 
obtained. 

We  find  sufficient  has  already  been  done  in  New  Mexico  to  demonstrate 
that  all  fruits  flourishing  in  the  Middle  States  are  grown  snccefisfnlly 
in  nearly  all  parts  of  the  Territory ;  that  is,  in  the  valleys  and  foot-hills. 

In  Southern  New  Mexico  semi-tropical  fruits,  oranges,  lemons,  pome- 
granates, and  European  varieties  of  grapes  are  grown  to  satisfaction. 

The  commission  was  pleased  to  note  and  report  a  greater  area  of 
available  arable  land  in  New  Mexico  than  is  generally  supposed.  The 
valleys  are  numerous,  through  which  course  rivers  and  streams  of  greater 
or  less  proportions.  Some  of  the  principal  ones  are,  Rio  Grande,  San 
Juan,  Chama,  Canadian,  Santa  Cruz,  Picures,  Pojoaque,  Tesque,  Gallistio, 
San  Cristoval,  Colorado,  Taos,  Lucero,  Pueblo,  Pinos,  Ojo  Caliente, 
San  Jos^,  Gila,  Pecos,  Benito,  Hondo,  Concho,  Mora,  Navajo,  Cimarron. 
Vermijo,  Rito  Blanco,  Florido,  Animas,  Plata,  Chiquito,  Zuni,  Seven 
Rivers,  Penasco,  Agna,  Negra,  and  other  smaller  ones. 

The  valley  of  the  Rio  Grande,  from  the  mouth  of  the  Rio  de  Taos  to 
the  Mexican  boundary,  is  between  300  and  400  miles  long,  with  an  average 
width  of  not  less  than  100,  in  which  it  is  estimated  there  are  2,600  square 
miles  of  tillable  land,  with  abundance  of  water  for  irrigating  purposes. 

All  who  have  had  experience  agree  that  wi7ie  is  one  of  the  four  great 
agricultural  products  of  New  Mexico — cattle,  sheep,  wool,  and  wine. 

The  whole  valley  of  the  Rio  Grande,  from  a  northern  point,  say  near 
the  latitude  of  Santa  F6,  south,  is  found  to  be  a  fine  winegrowing  dis- 
trict. The  native  wine  here  made  is  popular,  and  is  being  exported  to 
quite  an  extent. 

The  principal  grape  grown,  and  which  has  been  cultivated  for  hun- 
dreds of  years,  is  that  known  on  the  Pacific  coast  a«  the  "  Old  Mission.'^ 
Of  late  years  more  skilled  att.ention  has  been  given  to  the  grape  and 
wine  industry,  followed  by  increased  and  more  satisfactory  success.  New 
vineyards  are  being  planted,  and  the  wine  product  is  becoming  more 
an  article  of  commerce  and  profit. 

At  Bernalillo  it  is  found  that  nearly  all  who  cultivate  the  soil  engage 
more  or  less  in  grape-culture  and  wine-making.  The  variety,  in  native 
parlance,  is,  "The  old  black  sort  our  fathers  always  had — Mission.*^ 

A  few  persons  we  found  cultivating  the  Muscat  of  Alexandria,  and 
Muscatella  Gordo  Blanco — raisin  varieties.  But  little  attention,  how- 
ever, is  given  to  raisin-making.  Some  were  dried  simply  without 
sweating  or  packing,  and  were  really  fair  as  raisins. 

The  quality  of  such  grapes  as  are  raised  in  New  Mexico  we  think 
not  inferior  to  those  grown  in  California.  Digressively,  we  are  re- 
minded of  irrigation.  Here  in  New  Mexico,  as  a  rule,  less  water  is 
used  in  irrigating  than  generally  heretofore  in  California.  The  natives 
claim  this  as  a  reason  for  superior  products.  The  commission  noted  in 
California  that  in  very  many  instances  there  was  over  irrigation  (too 
much  water),  followed  by  an  inferior  product.  In  fact,  most  successfnl 
irrigators  everywhere  now  are  those  who  use  the  minimum  quantity  of 
water.  It  is  found  that  until  of  late  years,  comparatively,  fully  three- 
fourths  more  water  has  been  used  than  was  conducive  to  best  results. 
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From  Berualillo  there  was  shipped,  1881,  over  25,000  pounds  of  table- 
grapes.  Peaches,  pears,  apricots,  and  apples  succeed  well  in  this  vi- 
cinity. Peaches  cannot  be  depended  on  north  of  this  point,  except 
perhaps  in  peculiarly  sheltered  and  otlierwise  favorable  localities. 

South,  to  El  Paso,  piay  be  found  in  perfection  white  and  red  wines. 
An  important  feature  is  that  we  heard  of  no  ills  to  which  the  vine  has, 
thus  far,  been  subject  in  New  Mexico. 

In  the  Pecos  Valley,  near  Anton  Chico,  grapes  and  peaches  are  grown 
in  profusion  and  perfection ;  and  so  for  near  100  miles  below  Fort  Sum- 
ner. 

At  Sauta  F^  abundance  of  staple  fruits  were  found;  nothing,  how- 
ever, of  a  semi-tropical  character. 

In  the  valley  of  the  Kavajo  are-found  fine  peach  orchards ;  also  50 
miles  west  of  the  Sierra  Madre  summit.  At  the  mouth  of  the  Zuni, 
in  the  valley  of  the  Little  Colorado,  is  said  to  be  a  most  excellent  fruit 
region. 

After  personal  visitation  and  observation  of  portions  of  New  Mexico 
named ,  and  obtaining  reliable  information  from  nearly  allparts  of  the  Ter- 
ritory, we  learn  that,  especially  in,  say,  the  southern  half,  the  soil,  cli- 
mate, and  general  conditions  are  much  the  same  as  found  in  California. 
In  many  places  the  same  peculiar  soil  formation  exists  as  that  by  which 
the  Sonoma  and  Napa  regions  in  California  are  characterized  and  have 
become  noted  as  wine-producing  localities — decomposed  volcanic  rock, 
which  it  is  claimed  imparts  to  grapes  desired  and  essential  vinous  prop- 
erty. 

Therefore,  to  conclude,  we  feel  warranted  in  asserting  a  belief  that 
those  particular  sections  of  New  Mexico  indicated  are  well  adapted  to 
growing  such  grapes  as  are  most  in  use  and  required  for  successful 
wine-making ;  and  also  such  fruits  as  are  most  desirable  for  commer- 
cial purposes — canning  and  shipping. 
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Camhuco,  142. 
Camphora  officinalis,  22. 
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Fdbrica,  adaptation  of,  21. 

Fagtia  Cunninghami,  150. 
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for,  75. 
Fatsia  (^Aralia)  papyiifera,  147. 
Fertilization,  methods  of,  72. 
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Fiber  plants,  81. 

Fibrous  and  miscellaneous  plants,  147- 
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Field  erops  and  animal  indastriee  of  the 
Pacific  coast,  by  T.  C.  Jones,  59. 
culture,  79. 
ligB,  parti culan  of  growth  of,  124. 
mnia»a  platan\foUa,  22. 
Flax,  146. 

Flinderna  Oxjilayana,  150. 
Forage  plants  of  special  adaptation,  151. 
Forest  and  timber  culture,  16. 

trees,  148. 
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ico, and  Texas,  18. 
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120. 
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general  remarks  on,  99. 
regions  of  Solano  and  Yolo^ 
Counties,  31. 
orchard  of  GeneralJohn  Bidwell,  129. 
production,  examples  of,  128. 

G. 

Gekemium  nitidum  (Loganiaoea)f  145. 

Geological  History  ^f  the  Valley  of  Cali- 
fornia, 54. 

Grain,  tlaie  of  sowing  and  harvesting,  10, 
11,  59,  60. 

Grape  sirup,  97. 

Grapes,  prices  of,  104. 

varieties  of,  103. 

Grasses,  kinds  of,  best  to  grow,  76. 

&wnina  Arellana,  142. 

GuUoHa  oUifera,  146. 

H. 

Bagtnia  abgasinuMy  145. 

Harvesting,  method  of,  60. 

Hedge  plant,  22. 

SeUoborus  niger  {Lilitioea),  142. 

H%ki9eiu  AhelmaBOhuSj  146. 

Hickories,  22. 

Hogs,  breed  of,  72. 

nupnber  and  quality  of,  and  how 
they  are  kept,  72. 
Hog-wallow  lands,  30. 

Hop  plant,  80. 
Hordeum  irifnrcatmn,  151. 
HofBe-radish  tree,  143. 
Horses,  62. 

early  history  of  the  breeding  of, 
in  California,  63. 


Horses,  number  and  high  excellence  of 

the,  62. 
Horticaltnre  and  Viticulture,  98. 
Horticultural  Commission,  county  boards 

of,  98. 
interests,  legislation  regard- 
ing, 98. 
quarantine  rules,  168,  169, ' 
171. 
ffavenia  duloiSt  22. 

BhamnacetBj  142. 
Hydrastis  canadensis  {Banunculoceo}),  145. 

I. 

Ilex  ParaguayensiSf  145. 
Illicum  anisatum,  145. 
religiosum,  145. 
Indigo,  fera.  Anil,  tinctoro,  146. 
Insect  pests,  152. 

address  in  relation  to,  by  Dr. 

S.  Chapin,  164. 
damage  to  orchard  property 

by,  164. 
damage  to  fruit  crop  of  1881, 

164. 
in  different  counties,  163. 
legislative  action  in  regard 

to.  158  to  162. 
method    of  destroying,    by 
Mathew  Cooke,  163. 
Iron- wood,  141. 

Irrigable  lands  of  Bnena  Vista  slough,  28. 

California,  27,  28. 
water,  sources  of,  28. 
Irrigation,  effects  of,  on  alkaline  soils,  43. 

actual      ptoduc- 
tion,  26. 
in  California,  26,27. 
limit  of,  23. 
of  the  arid  region,  23. 
results  of,  in  certain  soils,  47. 
sub  and  surface,  46, 49. 
without    underdraining,    evil 
effects  of,  58. 

J. 

Jaoaranda  mtmoa^o/ia,  150. 
Jacksonia  oupuHfera,  151. 
Japan  Bean,  142. 

Camphor  tree,  22. 

Pea,  142.  ' 

Varnish  tree,  146, 

Wax  tree,  146. 
Japanese  trees,  22. 
JuiHJBa  speotaJfilis,  148. 
Juglans  cordiformiSj  142. 

Sieboldtianay  142. 
Jujuba,  138. 

K. 

Kochia  vUl&sa,  SalsolaceWf  151. 
Kmlreuteria  panioulaUij  22. 
Knightia  exoelsa,  150. 
Krameria  triandra,  145. 

L. 

Lands,  price  of,  in  Los  Angeles,  107. 
Laurelia  aromaHca  (LaieriiiMr),  150. 


180 


INDEX. 


Lemons,  moid  tests  of,  127»  128. 
Lepiotpermumf  adaptation  of,  21. 
Lietter  of  transmission,  by  E.  W.  Hilgaid,  3. 
liime  orchard  of  Thomas  W.  Cover,  129. 
Liquidambpr  FormaseanUf  146. 

arientalUf  146. 
Lotus  tetragonolobutf  ir>l. 


M. 


Maoadamia  Ternata,  139. 

(Proteaoece),  142. 
Maclura  Mora^  142. 
Madder,  147. 
Madia  aativay  146. 

Mangifera  Indica  (the  mango),  142. 
Man  go,  the,  142. 

Manure,  barn-yard,  value  of,  73. 
Maouita  Puya,  147. 
Maples  {Joer)y  148. 
Maranta  arundinacea,  142. 
Marlieria  glomerata  (Myrtace),  142. 

Unnenio9ay  142. 
Marsh  lands,  surface  of,  33. 
Mastic  Tree,  145. 

Medioa^o  arhorea  (Leguminoene),  151. 
Medicinal  plants,  144. 
Melaleuca  parvi/hraj  151. 

trichoetachyaj  151. 
Melooanna  hamhueioidea,  142. 
Melon  Tree,  139. 
Milch  cows,  number  of,  64. 
Miscellaneous  plants,  147. 
Mockemut,  22. 

Morivgapterygosperma  (Leguminoace),  143. 
Morus  Ifigra.  143. 
Mulberry,  black,  143. 
Musts  and  wines,  composition  of,  113. 
Myrtaceous  shrubs,  Australian,   adapta- 
tion of,  21. 

N. 

Negundo  aceroidea,  22. 

Nepaul  or  Bald  Barley,  151. 

Nephelium  lappaceum,  143. 

Nephelium  Let-chi  (Sapindace),  143. 

Nettle,  stingless,  147. 

Neurachne  Miichelliana^  151. 
Munroiy  151. 

New  Mexico  and  Arizona,  by  R.  W.  Fur- 
nas, 173. 
data  regarding  agriculture 
in,  174. 

Niootiafia  peraioa,  146. 

North  African  tree,  22. 

Norway  maple,  149. 


O. 


Oaks,  Eastern,  English,  and  North  Ameri- 
can, 22. 
Oats,  Bald,  or  Naked,  151. 

value  of  annual  yield  of,  61. 
Oil  crops,  46. 
Oil-yielding  plants,  146. 
Olive  industry,  special  report  regarding, 
130. 
fruit-bearing,  picking,  <&c.,  130, 131, 
132. 


Olive  oil,  filtering  or  clarifying,  13S. 
Oranges,  analyses  of,  125,  126,  127. 

orchard  of  E.  J.  Baldwin,  12& 
J.  W.  Wolfekill,  UB 
Thos.  W.  Cover,  1» 
Osier  willow,  148. 

P. 

Palms,  149. 

Palm,  the  Date  (PhcetiU  daeiyUfera),  137. 

Papaw,  or  melon  tree  {Carioa  PopcfsX 

139. 
Parinarium  Nonda  (Chryaobalane)^  143. 
PauUnoina,  22. 

Peaches,  particulars  of  growth  of,  123. 
Pears,  particulars  of  growth  of,  123. 
Peniiia  virgata  (CompoaUce),  151. 
Peraea  Gratiasima,  139,  143. 
Persimmon,  the  American,  142. 

Italian,  142. 

Japanese  (  Dioepyroa  h§U\ 
138. 
Peruvian  bark,  144. 
Peumua  holdua  (Lauritte),  143. 
Phalaria  canarienaiay  151. 
Phosphate,   percentage  of,   in  Calfomis 

soil,  29. 
Pkyllaatachya  nigra^  147. 
Phylloxera,  areas  of,  158. 

in  California,  by  £.  W.  Htt- 

gard,  155. 
in  Sonoma  Valley,  157. 
methods  of  destroying,  155. 
report  on,  by  M.  H.  Appleton, 
155. 
Pines,  22. 

Piatada  lenHecua  (Terebinihaoeaa\  145. 
Urt^nihuay  145. 
vera  (  Terehintkacea<£,  143. 
Pitdhaya,  22. 
Planera  cuspidita,  22. 
Plants  adapted  to  arid  regions,  11. 

useful, on  tide oralkaline  lands,  150. 
yielding  edible  fruits,  tubers,  &c., 
141. 
wax,  146. 
Plectocomia  Himalayensi^  148. 
Plum  orchard  of  Mr.  Caldwell,  129. 
Plums,  particulars  of  growth  of,  123. 
Pogoatemon  patchouli,  146. 
Polygala  Senega,  145. 
Pomegranates,  particulars  of  the  growth 

of,  124. 
Potash,  percentiu^e  of,  in  California  soil,  S9. 

salts  in  Great  Salt  Lake,  42. 
Precautionary  measures  for  correction  of 

irrigating  waters,  57. 
Prunes,  particulars  of  growth  of,  123. 
Pueraria  Sieholditi  {I^uminoaa),  142. 

tuberoaa,  142. 
Pyrularia  edule  (Santalacece),  143. 
Pyrethrumf  varieties  of,  146. 

Q. 

Quadria  heterophylla  {Proteaeeea),  142. 

Quarantine  inspection,  167. 

rules  for  protection  of  vitieol- 
tnral  and  horticultural  ia- 
dustries,  166, 167. 
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KellogH,  148. 
rohwr,  148. 
QMaifa  tajMrnorta  {Bo9aoecB)t  146. 
ijaince,  particulars  of  growth  of  the,  123. 


R. 


Mafnia  am]^exUaulUy  145. 

gmoliaUk,  145. 
KainfaO,  its  periodicity  aud  probablities 
in  San  Francisco,  14. 
variations  and  periodicity, 
13,  14, 15. 
measure  of,  34. 
observations  on,  by  Dr.  G.  F. 

Becker,  14. 
observations  on,  by  H.  H.  Ban- 
croft, Esq.,  14. 
of  California,  9,  10. 
Raisins  and  Prunes,  46. 
Saisin -making,  by  R.  W.  Furnas,  117. 

as  practiced  in  California, 

118. 
mode  of,  In  8pain,  119. 
Bamie,  the,  147. 
Rattan  palms,  148. 

Recommendations  for  protection  of  vine- 
yards, 166. 
Remedies  for  the  <'rise  of  the  alkali,''  44. 
Report  of  W.  G.  Klee  on  Timber  trees,  21. 
on  Select  extra  tropical  plants,  bv<^ 
Herman  Behr,  M.  D.,  and  W.  G. 
Klee,  141. 
Retinospora,  aS. 
Be^tia  wpida,  148. 

Mhamnus  chlorophonu  {Ithamnaoea)^  146. 
Bku8  eoriara,  146. 
divermloba,  146. 
integr\folia,  146. 
9ueoedaneaf  139,  146. 
vemioyera  ( TerehinthacecB),  146. 

8. 

Sdlix  purpurea,  148.  * 
triandray  148. 
riminaliB,  148. 
Salts  in  Tulare  Lake  water,  proportions 

of,  52. 
Sandalwood,  148. 
Santalum  album  9antalaoe€e,  148. 

Fre8rianum,  148. 
Sehaenocaulon  officinaliSf  145. 
Seirpus  locus  IriSj  33. 

Senium  edule  (the  Chooo  or  Cha^ota),  143. 
Seeding  time,  10,  11,  59,  60. 
Settlers,  inducements  for,  25,  26. 
Sheep,  average  price  of,  69. 

breeders,  methods  of,  70. 

Colonel    Hollister,    Mr. 
Parks,  70. 
husbandry  of  California,  71. 
number  of,  69. 
total  valae  of,  69. 
varieties  of,  70. 
yield  of  -^ool  from,  70. 
Simp,  grape,  97. 
SOammia  Wallichii,  148. 
Small  frnits,  120. 


Small  fruits^  particulars  of  the  growth  of, 

124. 
Smilax  offidnalisy  145. 
Soap  bark  of  Chili,  146. 
Soils,  adobe,  30,  32. 

alkali,  29,  31,  3^-46. 
crops  for,  45. 
ascent  of  water  in  different,  48. 
character  of,  in  California,  30, 31. 

composition  of,  29. 
chlorides  in,  41. 
constitaents  of,  37. 
infloence  upon,  by  system  of  oattle 

feeding,  69. 
nitrates  in,  41, 42. 
of  the  arid  regions,  28. 
coast  range,  32. 
Colorado  Kiver  bottom,  33. 
foot-hills,  31, 32. 
gold  bearing  regions,  31. 
Mojave   and  Colorado  Des- 
erts, 33. 
mountainous  regions,  32. 
phosphates  and  sulphates  in,  42. 
potash  in,  29,  42. 
Soja  hispida,  142. 
Sokinum  Liuiniatumf  143. 
Quitoense,  143. 
Vescum,  143. 
Sorghum,  81,92,152. 

analyses  of,  94. 
Sour  sop,  the  {Anona  murieaia),  138. 
Special  mention  of  assistants,  7. 
Spigelia  Marylandioay  145. 
Spruces,  22. 
Standaid  sogar  refining,  report  on,  by  R. 

W.  Furnas,  91. 
SterculiaceoM  trees  of  Australia,  149. 
Stercurlia{  P. )  Carthageneien9i8{Sterculiaoea)f 

143. 
monoBpemuif  145. 
SUllingia  seMfera  (EuphorhiaoecB),  146. 
Stipa  tenacissimaf  147. 
Sttfrax  officinalis  (StyraceoB),  145. 
Sugar  beets,  experiments  in  drying,  85, 86, 

87. 
sun-drying  of,  85. 
cane,  80,92,93. 
firom  watermelons,  94. 

results  of  exam- 
ination of,  95. 
production,  80. 
Sulphates  in  the  region  of  the  plains,  44. 
Sumac,  tanner's,  146. 
Sunflower,  146. 

Stoertia  Chirata  (Oefitianaoea)^  145. 
Swine,  numbers  and  prices  of,  72. 

quality  of,  and  how  they  are  kept, 
72. 

T. 

Tallow  tree,  146. 

Tamarind,  the  ( Tamarindus  indioa)^  138. 

Tea,  Paraguay,  145. 

plant,  140. 
TelfaiHa  Sedata,  143. 
Terminalia  Caiappa  (  Combreiace)f  143. 
Timber  and  forest  culture,  16. 

trees,  148. 
growth,  causes  limiting,  16. 
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Timber  lands  of  the  arid  region,  23. 

treee,  other,  for  the  arid  region,  21. 

Tobacco,  Shiraz,  146. 

Tree,  cactus,  of  Arizona,  23. 

Tropical  plants,  select  extra,  report  on, 
by  F  -  -    -  X--     - 

Klee,  141. 
Tnle  lands,  33. 
Typha,  33. 


by  Herman   Behr,  M.   D.   and  M.  G. 


U. 
Underdraining,  50,  53,  58. 


V. 

Vcocinium  macrooarpon,  143. 
Vaheaflorida  (Apocnaoeae)^  146. 
Vegetable  wax,  the  Japan  (Bhus  Bucceda- 

nea),  139. 
Vine,  caltare  of  the,  100. 
Vineyards,  acreage  of,  102, 103, 104. 
individual,  105,  107. 
irrigation  of,  104. 
of  Mrs.  Jeanne  C.  Carr.  130. 
Ex-Governor  Leland   Stan- 
ford, 104. 
Vintage,  total  receipta  of,  at  San  Fran- 
cisco, 101. 
Viticulture  and  horticulture,  98. 
districts,  98. 
general  remarks  on,  99. 


W. 

Walnuts,  English,  special  report  on  the 
culture  of,  133. 
Japanese,  142. 
Watermelons,  results  of  examination,  for 

sugar,  95. 
Waters,  analyses  of,  of  the  great  valley,  54. 
ascent  and  limit  of,  in  different 
soils,  48. 


Waters,  available  for  irrigation  in  Utahy 
24. 
for  irrigation,  control  of,  25. 

le^slation  conoen- 

mg,  24. 
results  of,  in  deseit 

landsy  29. 
sources  of,  28. 
lake  and  river,  of  the  great  vil- 
ley,    their   value,    for    inigt- 
tion,  50. 
of  Buena  Vista  Lake,  51. 
inland  lakes,  analyses  of^  51. 
the  great  valley,   tngredieoto 
of,  56. 
Wax -yielding  plants,  146. 
Wheat,  acreage  of,  and  valne  of  annosi 
.        yield,  61. 
cost  of  raising,  74. 
total  crop  of,  75. 
Winds  of  the  Pacific  coast,  11,  12. 
Wine  industry,  details  and  statistics  re- 
garding, 101. 
product  of  Sonoma  County,  102. 
quality  of,  104. 

samples,  classification  of,  110,  111. 
shipped  in  18S0,  and  total  product 
of,  101. 
Wines,  analyses  of,  113,  114,  115. 

and  brandies,  by  E.W.Hilgard,  109. 
musts,  composition  of,  113b 
Wool-growing  industry,  69. 

price  o^  condition,  and  yield,  70,71. 
total  clip  of,  71. 
Wolfskill,  J.  W.,  orange  orcharvl  of,  1S& 


X. 


Ximenia  Americana  (0lacine(9)f  144. 


Z. 

Zea  fnaySf  152. 
Ziztfphus  vulgaritf  138. 
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Florida,  from  its  first  dLscovery  iu  1512,  has  been  iu  au  unsettled 
condition,  conquered  and  reconquered,  ceded  and  receded,  harassed  by 
Indian  wars,  and  when  just  entering  on  a  period  of  stability  and  pros- 
perity plunged  into  a  civil  contest,  which  decimated  and  impoverished 
her  people.  Ceded  to  the  United  States  in  1821,  and  admitted  as  a 
State  iu  1845,  her  resources  have  remained  latent  and  undeveloped,  and 
her60,0()0  square  miles  of  territory  comparatively  wild  and  uninhabited 
until  about  the  close  of  the  late  civil  war.  Since  that  period  the  intelli- 
gence of  the  world  has  been  directed  to  this  favored  land,  and  thousands 
tave  annually  sought  health  and  pleasure  and  new  homes  within  her 
borders.  Other  thousands  will  come,  when  informed  of  the  advantages 
and  attractions  of  this  productive  semi-tropical  St^te,  only  awaiting 
capital  and  industry  to  render  it  one  of  the  wealthiest  and  most  pros- 
perous of  the  Federal  Union. 

The  peniBSular  portion  of  the  State,  known  as  East  and  South  Florida, 
is  some  300  miles  in  length  from  north  to  south,  and  averages  about  100 
in  width,  gradually  narrowing  towards  its  southern  terminus.  The 
Gulf  Stream  on  its  eastern  coast  causes  the  trade  winds  of  the  Atlantic 
to  sweep  over  the  land  from  east  to  west  by  day,  while  the  returning 
cool  breezes  from  the  Gulf  refresh  the  land  by  night.  These  daily  breezes 
constantly  purify  and  vivify  the.  atmosphere,  and  prevent  oppressive 
heat  or  sultriness. 

Generally  the  lands  bordering  on  the  ocean  and  Gulf  are  level  and  at 
no  great  elevation  above  tide-water ;  midway  there  is  a  table-land  ele- 
vation, reaching  nearly  to  the  everglades.  The  extreme  southern  por- 
tion is  low,  though,  from  recent  surveys,  it  is  fouiul  that  it  can  be  effect- 
ually di*ained  and  made  available  for  cultivation. 

No  State  in  the  Union  has  such  an  extent  of  coast,  being  nearly  1,200 
miles  in  length,  extending  from  Feruandina  on  the  north  to  Pensacola 
on  the  west,  indented  every  few  miles  by  large  bays,  running  inland  in 
many  places  from  ten  to  thirty  miles,  with  large  rivers  like  the  Saint 
John's,  Oclawaha,Kissimmee,  Indian,  Halifax,  Saint  Mary's,  Suwannee, 
and  Apalachicola,  navigable  from  north  to  south,  and  easterly  and 
westerly  between  the  Gulf  and  Atlantic  Ocean.  There  are  other  con- 
necting navigable  streams  in  all  parts  of  the  State,  and  lakes,  large  and 
small,  scattered  and  grouped  together,  all  of  which  furnish  local  trans- 
portation facilities,  and  abound  in  excellent  varieties  of  fish  j  many  con- 
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nect  with  navigable  streams,  and  all  can  be  easily  connected  by  short 
canals  or  railroads  with  each  other  and  the  great  arteries  of  water  lead- 
ing  to  the  sea  and  Gulf.    The  interior  lakes  of  Florida,  large  and  smaily 
is  one  of  its  remarkable  features.    The  largest  of  these  is  Lake  Okee- 
chobee, situated  in  the  middle  of  the  table-lands  of  the  peninsula,  and 
contains  an  area  of  1,000  square  miles,  without  visible  outlet  to  the  sea. 
The  soil  in  the  greater  portion  of  the  State  is  sandy,  except  in  the 
hill  lands  and  hammocks,  where  large  portions  of  clay  and  alluviamare 
found.    The  sand  is  not  the  sharp,  siliceous  sand  of  the  ocean,  or  resem- 
bling the  sandy  lands  of  other  States;  this  soil  has  more  or  less  of  loam 
and  a  large  percentage  of  lime  and  organic  remains,  giving:  it  much  fer- 
tility.   The  country  is  well  watered,  not  only  by  its  larger  and  smaller 
rivers  and  lakes,  but  by  innumerable  creeks  and  springs.     Springs  of 
great  volume  are  found  in  every  portion  of  the  State,  some  of  such  majr- 
nitude  that  they  form  navigable  rivers  from  their  source ;  of  such  are 
the  Blue  Springs,  in  Jackson  County,  in  the  west;  Wakulla  Springs,  in 
Wakulla  County;  Blue  Springs,  in  Hernando  County,  in  the  middle; 
Silver  Springs,  in  Marion  County,  in  the  east ;  the  very  large  Bine 
Spring  on  the  Saint  John's,  in  Volusia  County ;  the  Green  Cove  Springs, 
in  Clay  County,  on  the  shore  of  the  Saint  John's;  also  Clay  Spring,  in 
Orange  County.     Some  of  these  are  medicinal — white  sulphur,  iron.  &a 
Good  water,  so  universally  desired,  is  found  easily  at  a  depth  of  from 
eight  to  fifty  feet,  according  to  locality,  generally  from  twelve  to  twenty 
feet,  but,  through  the  country,  the  many  lakes,  and  springs,  and  branchjk« 
afford  ample  sui)i)ly  for  house  and  farm  purposes.    If  cistern  water  ja 
preferred,  the  average  rainfall,  being  from  forty-eight  to  fifty -four  inches 
annually,  insures  a  supply.    The  distribution  of  rivers,  creeks,  lakes, 
and  springs  is  not  only  large,  but  remarkably  uniform  throughout  the 
State.    Pine  lands  (pitch  and  yellow  pine)  form  the  basis  of  Florida. 
These  lands  are  usually  divided  into  three  classes,  denoting  first,  second, 
and  third  rate  pine  lands. 

That  which  is  denominated  "first-rate  pine  land"  in  Florida  hai 
nothing  similar  to  it  in  any  of  the  other  States.  Its  surface  is  covered 
for  several  inches  deejj  with  a  dark  vegetable  mold,  beneath  which, 
the  dei)th  of  several  feet,  is  a  chocolate-colored  sandy  loam,  mixed  f< 
the  most  jjart  with  limestone  i^ebbles,  and  resting  upon  a  substratum 
marl,  clay,  or  limestone  rock.  The  fertility  and  durability  of  this  descri 
tion  of  land  may  be  estimated  fnmi  the  well-known  fact  that  it  hasi 
several  districts  yielded  during  fourteen  years  of  successive  cultivatio 
without  the  aid  of  manure,  four  hundred  pounds  of  Sea  Island  cott< 
to  the  acre.  These  lands  are  still  as  productive  as  ever;  so  that  t 
limit  of  their  durability  is  yet  unknown.  The  "  second-rate  pine  "  land 
which  form  the  largest  proi)orti()n  of  Florida,  are  all  productive.  The 
lands  afl'ord  fine  natural  pasturage ;  they  are  heavily  timbered  witht 
best  species  of  pitch  and  yellow  pine.  They  are  for  the  most  part  higl 
filing,  healthy,  and  well  watered.    They  are  generally  base<l  u 
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marl,  clay,  or  limestone.  They  will  produce  for  several  years  without 
Ihe  aid  of  manure,  and,  when  fertilized,  they  will  yield  two  thousand 
pounds  of  the  best  quality  of  sugar  to  the  acre,  or  about  three  hundred 
pounds  of  Sea  Island  cotton.  They  will  also  produce  rice,  tobacco,  oats, 
corn,  rye,  and  all  the  vegetable  varieties,  as  well  as  the  various  tropical 
fruits,  which  render  them  more  valuable  than  the  best  bottom  lands  in 
the  more  northern  States. 

The  lands  of  the  "  third  rate,"  or  most  inferior  class,  are  bj'  no  means 
worthless  under  the  climate  of  Florida.  This  class  of  lands  may  be 
divided  into  two  orders ;  the  one  comprising  high,  rolling,  sandy  dis- 
tricth,  which  are  sparsely  covered  with  a  stunted  growth  of  "biack- 
jdck''  and  pine  ;  the  other  embracing  low,  flat,  swamp}-  regions,  which 
are  frequently  studded  with  ''  bay  galls,"  and  are  occasionally  inundated, 
but  which  are  covered  with  luxuriant  vegetation  and  generally  with 
valuable  timber.  The  former  of  these,  it  is  now  ascertained,  owing  to 
its  calcareous  soil,  is  well  adapted  to  the  growth  of  the  Sisal  hemp, 
vhich  is  a  valuable  tropical  production.  This  plant  (the  Agava  Sioili- 
^na),  and  the  Agave  Mexicana  hemp,  also  known  as  the  maguay,  the 
pulque  plant,  the  century  plant,  &c.,  have  both  been  introduced  into 
Florida,  and  they  both  grow  in  great  perfection  on  the  poorest  lands  of 
tlie  country.  As  these  plants  derive  their  chief  support  from  the  atmos- 
phere, they  will,  like  the  common  air-plant,  preserve  their  vitality  for 
maDy  months  when  left  out  of  the  ground. 

These  lands,  besides  being  valuable  for  their  timber  and  the  naval 
stores  which  they  will  produce,  afford  an  excellent  range  for  cattle,  and 
are  su8cei>tible  of  cultivation  in  the  various  productions,  when  properly 
4litched  and  drained. 

There  is  one  general  feature  in  the  topography  of  Florida  which  no 
other  country  in  the  United  States  possesses,  and  which  affords  a  great 
i^arity  to  the  health  of  its  inhabitants.  It  is  this :  that  the  pine  lands 
vhich  fomi  the  basis  of  the  country,  and  which  are  almost  universally 
healthy,  are  nearly  everywhere  studded,  at  intervals  of  a  few  miles, 
with  hammock  lands  of  the  richest  quality.  These  hammocks  are  not, 
«s  is  generally  supposed,  low,  wet  lands ;  they  never  require  ditching 
or  draining;  they  vary  in  extent  from  20  acres  to  40,000  acres,  and  will 
probably  average  about  500  acres  each.  Hence,  the  inhabitants  have 
it  everywhere  in  their  power  to  select  residences  in  the  pine  lands,  at 
Mch  convenient  distances  from  the  hammocks  as  will  enable  them  to 
cultivate  the  latter  without  endangering  their  health,  if  it  should  so 
liappen  that  any  of  the  hammocks  proved  to  be  less  healthy  than  the 
pine  woods. 

Experience  in  Florida  has  satisfactorily  shown  that  residences  only 
balf  a  mile  distant  from  cultivated  hammocks  are  entirely  exempt  from 
malarial  diseases,  and  that  the  negroes  who  cultivate  those  hammocks 
Bad  retire  at  night  to  pine-land  residences,  maintain  perfect  health* 
Indeed,  it  is  found  that  residences  in  the  hammocks  themselves  are 
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generally  perfectly  healthy  after  tbey  have  been  a  few  years  cleared. 
Newly-cleared  lands  are  Hometimes  attended  with  the  development  of 
more  or  less  malaria.  In  Florida  the  diseases  which  result  from  these 
clearings  are  generally  of  the  mildest  type  (simple  intermittent  fever), 
while  in  nearly  all  the  Southern  States  they  are  most  frequently  of  a 
severe  grade  of  bilious  fever. 

The  topographical  feature  here  noted,  namely,  a  general  interspersion 
of  rich  hammocks,  surrounded  by  high,  dry,  rolling,  hea.lthy  pine  woods, 
is  an  advantage  which  no  other  State  in  the  Union  enjoys;  and  Florida 
forms  in  this  respect  a  striking  contrast  with  Louisiana,  Mississippi,  asd 
Texas,  whose  sugar  and  cotton  lands  are  generally  surrounded  hy  vast 
alluvial  regions,  subject  to  frequent  inundations,  so  that  it  is  impossible 
to  obtain  within  many  miles  of  them  a  healthy  residence. 

The  lands  which  in  Florida  are,  par  excellence^  denominated  "rich 
lands,"  are,  first,  the  '*  swamps  lands";  second,  the  '^  low  hammock  lauds'; 
third,  the  "high  hammocks";  and  fourth,  the  "first-rate  pine,  oak,  and 
hickory  lands."' 

The  swamp  lands  are  unquestionably  the  most  durably  rich  lauds  io 
the  country.  They  are  the  most  recently  formed  lands,  and  are  still 
annually  receiving  additions  to  their  surface.  They  are  intrinsically  the 
most  valuable  lands  in  Florida,  being  as  fertile  as  the  hammocks  and 
more  durable.  They  are  evidently  alluvial  and  of  recent  formation, 
and  occupy  natural  depressions  of  basins  which  have  been  gradually 
filled  up  by  deposits  of  vegetable  debris,  &c.,  washed  in  from  the  adja- 
cent and  higher  lands.  Ditching  is  indispensable  to  all  of  them  iu  their 
preparation  for  successful  cultivation.  Properly  prepared,  however, 
their  inexhaustible  fertility'  sustains  a  succession  of  the  most  exhauvst- 
ing  crops  with  astonishing  vigor.  The  greatest  yield  of  sugar  ever 
realized  in  Florida  was  four  hogsheads  per  acre,  produced  on  a  planta- 
tion on  Indian  River,  on  which  is  now  located  the  large  orange  grove 
which  ha«  given  character  to  the  oranges  of  Florida — the  Dnmmitt 
Grove,  recently  purchased  by  an  Italian  nobleman,  the  Duke  de  Castd- 
luccia.  Sugar  cane  is  here  instanced  as  a  measure  of  the  fertility  of 
the  soil,  because  it  is  one  of  the  most  exhausting  crops  known,  and  ia 
generally  grown  without  rest  or  rotation.  It  is  not,  however,  a  to 
criterion  hy  which  to  judge  of  the  relative  fertility  of  lands  situated  in 
dilferent  climates,  for  we  find  on  the  richest  lands  in  Louisiana  the  crop 
of  sugar  per  acre  is  not  more  than  one  hogshead,  or  about  half  that  of 
East  Florida. 

This  great  disparity  in  the  product  of  those  countries  is  accounted 
for,  not  by  any  inferiority  in  the  lands  of  Louisiana  or  Texas,  but  fron 
the  fact  that  the  early  incursions  of  frost  in  both  these  States  render  il 
necessary  to  cut  the  cane  in  October,  which  is  long  before  it  has  reached 
maturity,  while  iu  East  Florida  it  is  permitted  to  stand  without  fearrf 
frost  till  December,  or  till  such  time  as  it  is  fully  matured.    It  is  veil 
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known  that  it  ^^  tassels''  in  East  Florida,  and  it  never  does  so  in  either 
Louisiana  or  Texas.  When  cane  ^Hassels"  it  is  evidence  of  its  having 
reached  fall  matarity. 

In  consequence  of  the  heavy  outlay  of  capital  required  in  the  prepa- 
ration of  this  description  of  land  for  cultivation,  and  from  the  facility  of 
obtaining  hammock  land,  which  requires  no  ditching  or  draining,  swamp 
lands  have  been  but  little  sought  after  by  persons  engaged  in  planting 
in  Florida,  and  there  is  now  at  least  a  million  of  acres  of  the  best  de- 
.seription  of  this  land  vacant  in  the  country,  which  can  be  secured  at 
less  than  two  dollars  per  acre. 

Low  hammocks,  from  the  fact  of  their  partaking  of  the  nature  of 
hammocks  and  swamps,  and  sometimes  termed  ''swammock,"are  not  in- 
ferior to  swamp  lands  in  fertility,  but  perhaps  are  not  quite  as  durable. 
They  are  nearly  always  level,  and  have  a  soil  of  greater  tenacity  than 
that  of  the  high  hammocks.  Some  ditching  is  necessary  in  many  of 
them.  The  soil  is  always  deep.  They  are  also  extremely  well  adapted 
to  the  growth  of  the  cane,  as  has  been  well  attested  by  the  many  plan- 
tations which  were  formerly  in  operation  here  on  this  description  of  land. 
•There  is  not  so  large  a  proportion  of  low  hammock  as  there  is  of  swamp 
lands. 

High  hammocks  are  the  lands  in  the  greatest  repute  in  Florida.  These 
diflfer  from  low  hammocks,  in  occupying  higher  ground,  and  in  generally 
presenting  an  undulating  surface.  They  are  formed  of  a  fine  vegetable 
mold,  mixed  with  a  sandy  loam,  in  many  places  two  feet  deep,  and 
resting  in  most  cases  on  a  substratum  of  clay,  marl,  or  limestone.  It 
will  be  readily  understood  by  any  one  at  all  acquainted  with  agriculture, 
that  such  a  soil,  in  such  a  climate  as  Florida,  must  be  extremely  pro- 
ductive. This  soil  scarcely  ever  suffers  from  too  much  wet,  nor  does 
drought  affect  it  in  the  same  degree  as  other  lands.  High  hammock 
lands  produce,  with  but  little  labor  or  cultivation,  all  the  crops  of  the 
eoontry  in  abundance.  Such  lands  have  no  tendency  to  break  up  in 
heavy  masses,  nor  are  they  infested  with  pernicious  weeds  or  grasses. 
Their  extraordinary  fertility  and  productiveness  may  be  estimated  by 
the  fact  that  in  several  well-known  instances  in  Marion  County  three 
hogsheads  of  sugar  have  been  maile  per  acre  on  this  description  of  land, 
after  it  had  been  in  cultivation  six  years  in  successive  crops  of  corn, 
without  the  aid  of  manure. 

To  sum  up  its  advantages,  it  requires  no  other  preparation  than  clear- 
ing and  plowing  to  fit  it  at  once  for  the  greatest  possible  production  of 
!  any  kind  of  crop  adapted  to  the  climate.  In  unfavorable  seasons  it  is 
much  more  certain  to  produce  a  good  crop  than  other  kinds  of  land,  from 
the  fact  that  it  is  less  affected  by  exclusively  dry  or  wet  weather.  It 
can  be  cultivated  with  much  less  labor  than  any  other  lands,  being  re- 
markably mellow,  and  its  vicinity  is  generally  high  and  healthy.  These 
reasons  are  sufficient  to  entitle  it  to  the  estimation  in  which  it  is  held 


8  FLORIDA:    ITS   CLIMATE,    SOIL,    PRODUCTIONS, 

over  all  other  lauds.  Ther.e  are,  besides  the  lands  already  noticed,  ex- 
tensive tracks  of  savanna  lands,  which  approximate  in  character,  text- 
ure of  the  soil,  and  period  and  mode  of  formation,  to  the  swamp  lands, 
differing  only  in  being  destitute  of  timber.  The^se  savannas  yield  an 
immense  crop  of  grass,  which  if  cut  and  properly  cured  would  afford  a 
quality  of  hay  equal  to  the  marsh  hay  of  the  i^orthwest. 

In  Middle  Florida,  the  counties  of  Leon,  Gadsden,  Jefferson,  and 
Madison  have  large  quantites  of  high,  rolling  hammock  lands,  also  the 
county  of  Jackson  in  West  Florida.  They  are  more  undulating  than 
those  in  East  Florida,  and  are  underlaid  with  a  stiff  red  clay.  They  are 
by  far  the  best  lands  in  the  State  for  short-staple  cotton,  to  which  they 
have  been  almost  exclusively  appropriated,  and  to  wheat,  rye,  oats,  corn, 
tobacco,  &c.  ■  In  Volusia .  Couuty  there  is  a  range  of  low  hammock  a 
little  back  from  the  coast,  from  a  half  to  two  miles  wide,  and  extending 
from  the  head  of  the  Halifax  to  the  head  of  the  Indian  River,  ^ome  50 
miles,  as  well  adapted  to  sugar  culture  as  any  land  in  the  State.  The 
Gulf  Hammock,  in  Levy  County,  cdinprises  perhaps  the  largest  body 
of  rich  land  in  Florida.  It  was  bought  up  years  ago  at  from  $5  to  $10 
per  acre,  by  private  parties,  by  whom  it  is  mostly  held  at  the  present 
time.  The  Atlantic,  Gulf  and  West  India  Transit  Railroad  runs  through 
it,  and  it  will  no  doubt  become  at  an  early  day  one  of  the  garden  spots 
of  the  State.  The  clearing  of  the  hammocks,  however,  is  expensive,  and, 
as  in  every  new  country,  we  may  expect  to  see  the  lands  more  lightly 
timbered  first  brought  into  cultivation. 

CLIMATE. 

The  climate  of  Florida,  from  parallel  31,  its  northern  boundary,  to 
29,  corresponds  with  that  of  Portugal,  south  of  Oporto;  the  southern  sec- 
tion of  Spain ;  Oran,  Algiers,  and  Tunis,  on  the  northern  coast  of  Africa; 
the  southernmost  part  of  Italy ;  the  islands  of  Sicily,  Greece,  Morea ;  the 
isles  of  the  Archipelago,  and  those  of  Candia,  Rhodes,  Cyprus,  &c.; 
Asia  Minor,  Syria,  Mesopotamia,  and  Armenia.  From  latitude  29  to 
25,  bordering  almost  on  the  troi)ics,  and  including  the  remainder  of 
East  Florida,  containing  about  33,000,000  acres  of  land,  there  is  no  par- 
allel climate  in  Europe  or  Asia  Minor. 

As  climate,  in  its  effects  upon  the  health  and  vigor  of  mankind,  is  of 
fundamental  importance,  and  enters  more  largely  into  the  considera- 
tions connected  with  the  industrial  occupation  and  development  of  the 
country,  and  as  Florida  is  receiving  more  special  attention  from  the 
migratorj^  world  than  common,  I  shall  be  pardoned  if  I  occupy  some 
space  in  giving  the  results  of  scientific  investigations  in  regard  to  the 
constituent  elements  of  the  climate  of  this  semi-tropical  region. 

Dr.  C  J.  Kenworthy,  of  Jacksonville,  a  gentleman  of  extensive  expe- 
rience, as  well  as  practical  research,  in  an  address  before  the  Medical 
Association  of  Florida,  in  18S0,  presents  a  more  thorough  analysis  of 
the  constituent  elements  of  the  atmosphere  and  climate  of  Florida  than 
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has  yet  been  given  to  the  public,  and  I  avail  myself  of  his  work,  and 
embody  the  results  in  liberal  extracts.*     He  says : 

The  climate  of  Florida  is  not  excelled  by  that  of  any  of  the  irnited  States,  and  it 
may  be  doubted  whether  it  cau  be  equalled  elsewhere  iu  the  world.  Located  on  the 
very  borders  of  the  torrid  zone,  and,  therefore,  so  far  aH  latitude  alone  is  concerned,  en- 
titled to  rank  among  the  hottest  portions  of  the  western  continent,  still  her  situation 
between  the  Gulf  of  Mexico  and  the  Atlantic  is  such  that,  owing  to  her  peculiar  form, 
she  is  swept  alternately  by  the  winds  of  eastern  and  western  seas,  and  relieved  from 
those  barning  heats  with  which  she  would  otherwise  be  scorched ;  and  thus  it  happens 
that  by  the  joint  influences  of  latitude  and  peculiar  location,  she  is  relieved  on  the 
one  hand  from  the  rigors  of  the  winter  eliniate.of  the  Northern  and  Middle  States,  and 
on  the  other  from  the  extreme  heat  by  which  not  only  the  other  Southern  States,  but 
in  the  summer  time  the  Northern  States,  are  characterized. 

While  in  winter  the  Northeni  and  Middle  States  are  covered  with  snow,  and  frost 
penetrates  the  earth  to  the  depth  of  several  feet,  and  the  leafless  trees  wave  their  bare 
and  skeleton  fingers  in  the  wintry  wind,  in  Florida  most  of  the  trees  and  shrubs  are  in 
full  foliage,  and  the  winter  gardens  are  filled  with  A'egetables  in  their  most  thrifty 
^q-owth. 

In  the  Northern  States  the  frosts  of  November  and  December  most  eft'ectually  put  a 
stop  to  all  agricultural  ox)erations,  and  the  farmer  is  compelled  to  feed  his  stock  for 
from  four  to  six  months,  and  is  himself  confined  to  the  getting  of  fuel  and  lumber, 
Ibus  in  one  portion  of  the  year  consuming  a  large  share  of  the  result  of  his  labor  in 
the  other 

But  in  Florida  this  very  winter  season  is  better  adapted  to  building,  clearing  laud, 
aud  the  performance  of  all  necessary  extra  work  on  the  farm  than  even  the  summer. 

Iu  the  North  all  regular  farming  work  is  of  necessity  crowded  into  the  space  of 
less  than  half  the  year,  while  in  Florida  there  is  scarcely  a  single  day  in  the  whole 
year  that  may  not  be  devoted  to  purely  agricultural  work. 

Iu  .some  of  the  Northern  States  the  mean  average  range  of  the  thermometer  is  from 
50^  below  zero  to  U(P  aitd  lOO^  above.  In  Florida,  for  many  years,  the  range  of  the 
thermometer  has  been  less  than  half  as  great. 

The  word  '^climate"  in  its  common  signification  indicates  a  region  boauded  by  certain 
arbitrary  lines,  but  in  medicine  it  possesses  a  wider  meaning.  The  eficct  of  climate 
upon  the  human  system  is  the  sum  of  the  influences  which  are  connected  with  many 
factors.  The  climate  of  any  locality,  professionally  speaking,  depends  upon  its  tem- 
]>erature,  atmospheric  vicissitudes,  prevailing  winds,  humidity,  its  elevation  above 
the  sea  level,  its  proximity  to  the  ocean  or  oceanic  currents,  its  contiguity  to  mount- 
ains, lakes,  rivers,  arid  areas,  soil,  drainage,  vegetable  productions,  malaria,  general 
sanitation  and  ether  factors,  which  we  shall  briefly  consider. 

Considering  climatic  factors,  as  a  result  of  experience,  observation,  investigation, 
aud  study,  we  are  convinced  that  Florida  presents  more  attractions  and  advantages 
a»  a  winter  resort  for  invalids  than  any  State  in  the  Union .  The  temperature  is  favor- 
able, the  mean  relative  humidity  is  peculiarly  adapted  to  the  treatment  of  all  forms  of 
pulmonary  disease,  the  air  is  salubrious,  and  in  a  large  portion  of  the  State  dry  and 
bracing ;  atmospheric  changes  are  infrequent,  and  not  so  great  as  in  other  sections 
east  of  the  Bocky  Mountains.  Rains  are  infrequent,  and  sunshine  and  fine  weather 
the  rule.  The  State  possesses  insular,  interior,  dry  and  moist  localities,  semi-tropical 
and  cfjoler  sections ;  and  if  the  nature  of  any  given  case  should  necessitate  a  change 
of  base,  a  suitable  climate  can  bo  reached  in  a  few  hours  and  at  a  trifling  expense. 

Dr.  Charles  A.  Lee,  the  learned  editor  of  Oopelaud's  Medical  Dic- 
tiouary,  remarks : 

Proceeding  south  from  Canada  to  Florida,  the  seasons  become  more  uniform  in  pro- 
portion as  their  annual  temperature  increases,  and  they  glide  imperceptibly  into  each 

— ' — * — 

'Climatology  of  Florida,  by  C.  J.  Kenworthy,  M.  D.,  of  Jackaonville.  Rei>rintfrom 
Tiansactiona  Florida  Medical  Association,  session  1880. 
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other,  exhibiting  no  great  extremes.     Coinpare<l  with  the  other  regions  of  the  United 
States,  the  peninsula  of  FJorida  has  a  climate  wholly  peculiar.     The  climate  iaaoa- 
ceedingly  mild  and  uniform  that,  besides  the  vegetable  productions  of  the  Xorthem 
States  generally,  many  of  a  tropical  character  are  produced.     We  have  already  spoken 
of  the  mildness  of  the  climate  of  this  region  ;  it  appears  to  possess  an  insular  temper- 
ature not  less  equable  and  salubrious  in  winter  than  that  afforded  by  the  South  of 
Europe,  and  is,  therefore,  well  adapted  to  those  forms  of  pulmonar>' disease— a^brofi- 
chitis  and  incipient  phthisis — as  are  benefited  by  a  mild  clin>ate.     Mifdnens  and  Mi- 
formlty  are  the  two  distinguishing  characteriHtics  of  the  Florida  peninsula.    If  ve 
compare  the  climate  of  East  Florida  with  the  most  favored  situations  on  the  conti- 
nent of  Europe,  and  the  islands  held  in  the  highest  estimation  for  mildness  and  equa- 
bility of  temperature,  in  regard  to  the  mean  temperatnre  of  winter  and  summer,  that 
of  the  warmest  and  coldest  months,  and  that  of  successiA^e  seasons,  we  shall  find  the 
results  generally  in  favor  of  the  former. 

After  citing  the  mean  difference  of  successive  months  and  annual 
range  of  a  number  of  climatic  resorts  in  comparison  with  stations  in 
Florida,  he  remarks : 

Thus  it  is  easily  demonstrated  that  invalids  requiring  a  mild  winter  residence  have 
gone  to  foreign  lands  in  search  of  what  might  be  found  at  home — an  evergreen  land, 
in  which  wild  flowers  never  cease  to  unfold  their  petals. 

In  discussing  the  most  suitable  climates  for  invalids.  Dr.  Wilson,  late 
medical  inspector  of  camps  and  hospitals,  United  States  Arm}',  re- 
marks : 

Neither  i)pon  the  southern  coast  of  France,  nor  anywhere  under  the  bright  Italian 
skies,  can  a  winter  climate  be  found  so  equable  and  so  genial  to  the  delicate  nerves  of 
most  invalids  as  can  be  enjoyed  in  our  sanitary  stations  in  Florida. 

Temperature  is  an  important  factor  in  climate,  and  Dr.  A.  S.  Bald- 
^in,  of  Jacksonville,  in  an  address  before  the  medical  association,  ^ves 
tabular  statements  of  mean  temperature  at  eighteen  different  stations 
in  Florida  during  a  term  of  years,  including  his  own  observations,  which 
extend  through  a  period  of  thirty-six  years. 

From  this  table  it  appears  that  the  mean  temperature  for  the  entire 
State  is:  For  spring,  7 lo  62';  summer,  80^  51' ;  autumn,  71o  66' ;  winter, 
TOO  05'. 

For  stations  on  and  south  of  latitude  28^  north :  Spring,  74^  94' ;  smn- 
mer,  81°  93' ;  autumn,  76©  27' ;  winter,  63^  69' ;  and  for  the  year,  74°  87'. 

For  the  stations  north  of  latitude  28°  north:  Spring,  70^66';  sum- 
mer, 80O 10' ;  autumn,  70^  23' ;  winter,  58o  29' ;  and  for  the  year,  69o  82^. 

During  the  spring  the  temperature  south  of  latitude  28°  north  is  4^. 
28';  for  summer,  lo  83' ;  for  autumn,  6^  34' ;  and  for  winter,  5°  40' higher 
than  it  is  north  of  28^ ;  showing  that  the  difference  between  the  summer 
and  winter  temperature  is  less  south  than  north  of  parallel  28.  After 
explaining  the  astronomical  law  which  governs,  the  doctor  remarks: 

Although  there  is  more  absolute  heat  at  Jacksonville,  Fla.,  latitude  30^,  dnringtbe 
entire  year  than  there  is  at  Milwaukee,  Wis.,  latitude  43°  03',  yet  there  is  more  he«5 
received  from  the  sun  at  the  latter  place  during  the  three  summer  months  than  at  tk 
former  during  the  same  period,  and  Wisconsin  is  liable  to  experience  a  higher  tem- 

•*rature  during  the  summer  mouths  than  is  Florida  during  the  same  time. 
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The  comparative  humidity  of  Florida,  as  connected  with  health,  is 
shown  in  the  appended  tables,  presented  in  the  valuable  address  of  Dr. 
C,  J.  Kenworthy,  of  Jacksonville,  befoi^e  cited  : 

The  mean  relative  humidity  of  the  localities  referred  to,  for  the  cold  months,  is  as 
follows : 


Localities. 


S 

o 
"A 


u 

.0 
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Pi 
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ti 
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lA 


^1 
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Cannes  and  Mentone 

AnguBta,  Ga 

Breckinridj^e,  Minn  . 

Bnluth,  Minn 

Saint  Paal.MiDn.... 

Jacksonville.  Fla 

Key  West,  Fla  ..*... 
Ponta  Bassa,  Fla 


Per  c«T»f .  I  Pw  eeni. '  Per  cent.  '  Ftr  c^ni.    Per  cent.    Per  cent  1  Per  eenU 


71.8 
71.8 
76.9 
74.0 
70.3 
71.9 
77.1 
72.7 


74.2 
72.6 
83.2 
72.1 
73.5 
69.3 
7a  7 
73.2 


72.0 
73.0 
76.8 
72.7 
75.2 
70.2 
78.9 
74.2 


70.7 
64.7 
81.8 
73.3 
70.7 
68.5 
77.2 
73.7 


73.3 
62.8 
79.5 
71.0 
67.1 
63.9 
7-2.2 
69.9 


72.4 
68.9 
79.6 
72.6 
71.3 
68.8 
76.8 
72.7 


\ 


74.3 
72.7 


From  the  above  data  it  appears  that  the  mean  relative  humidity  of  Cannes  and 
Mentone,  during  the  cold  months,  exceeds  that  of  Jacksonville  by  nearly  4  per  cent. 
Three  stations  in  Minnesota  have  a  mean  of  74.3,  and  three  in  Florida  a  mean  of  72.7, 
showing  a  per  cent,  of  1.6  in  favor  of  Florida,  and  5.5  per  cent,  in  favor  of  Jackson- 
ville over  Minnesota. 

If  we  take  the  entire  year,  for  a  period  of  five  years,  we  will  find  but  little  differ- 
ence in  the  mean  relative  humidity  of  Minnesota  and  Florida,  as  the  following  data, 
kindly  furnished  us  by  the  Chit'f  Signal  Officer  of  the  United  Statues  Army,  will  dem- 
onstrate : 


Minnesota. 


Florida. 


Years. 


P 


0 

u 
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Per  cent    Per  cent. 

1875 76.7  67.2 

1876 ,    67.7  68.2 

1877 .1    72.2  I  71.9 

1878 1    76.2  1  71.5 

1879 1    74.1  72.8 

Mean  for  five  years ,         73. 2  70.  3 

Mean  for  five  years  for  states ' 70.4 
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Per  cent. 
09.0 
69.1 
67.6 
67.7 
65.8 


67.7 
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70.3 
67.2 
69.8 
68.7 
60.7 


69.0 
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Percent  ;  Percent 


76.0 
73.9 
70.5 
72.4 
72.3 


71.5 
76.1 
74.1 
74.5 
74.2 


73.0 


74.2 


72.1 


Thus  it  will  be  perceived  that  Jacksonville  possesses  a  lower  mean  relative  humidity 
than  mo8t  of  the  celebrated  winter  resorts.  There  is  one  important  point  to  which  I 
wish  to  direct  your  attention,  and  that  is  the  remarkably  low  percentage  of  humidity 
doring  the  much  dreaded  month  of  March — the  meau  for  five  years  being  but  63.9,  as 
against  73.3  at  Mentone,  76.8  at  Atlantic  City,  79.5  at  Breckinridge,  Minn.,  68.4  at 
Nassau,  N.  P.,  and  67.1  at  Saint  Paul.  When  referring  to  the  eflects  of  change  of 
climate,  Dr.  Mmlden  remarks:  "The  temperature  of  a  locality,  to  which  so  much  im- 
portance is  properly  assigned,  is  no  criterion  of  its  climate  as  a  health  resort,  the  fact 
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l>eing  that  iavalids  are  paiufally  sensible  of  variations  in  the  hygrometric  state  of  the 
■atmosphere,  which  are  in  no  way  indicated  by  the  thermometer,  so  much  relied  on.-* 

The  thermometric  range  in  this  city  is  not  too  high  nor  too  low.  As  ev-idence  of  this, 
we  find  the  mean  temperature  for  the  five  cold  months,  for  five  years,  to  befor  Xovem- 
her,  62°.  1;  December,  55°. 8;  January,  56^.2;  February,  56^.9;  March,  65^^.7;  meao 
for  five  months,  58^.7. 

Dr.  Lente,  p.  17,  when  discussing  temperature  as  a  constituent  of  climate,  and 
referring  to  certain  winter  resorts  north  of  Florida,  remarks:  "A  mean  winter  tem- 
perature of  about  48<^  is  too  low  to  entice  many  of  the  feeble  invalids  out  of  doors,  ex- 
cept in  calm  and  sunshiny  weather.  But  in  some  of  them  this  degree  of  cold  is  en- 
hanced, as  far  as  the  sensations  are  concerned,  by  the  winds  which  frequently  prevail 
At  such  times,  niost  invalids  will,  therefore,  be  found  hovering  over  the  comfortable 
wood  fires,  and  will  be  pretty  sure  to  keep  all  the  apertures  of  their  chambers  closed 
at  night,  thus  depriving  themselves,  during  by  far  the  greater  i)art  of  the  twenty-four 
hours,  of  the  principal  means  of  cure.  In  Florida  the  sun  shines  so  brightly,  the  air 
is  so  balmy,  the  songs  of  the  birds  so  enlivening,  and  the  orange  trees  in  their  bloom, 
or  laden  with  their  golden  fruit,  lend  such  a  charm  to  the  outlook  from  the  windows, 
that  the  most  indolent  or  the  most  cold-blooded  invalid  feels  little  inclined  to  stay  in 
doors." 

Prof.  J.  Hughes  Bennett,  of  the  University  of  Edinburgh,  remarks  :  ''And  when,  in 
our  own  country,  the  question  arises.  Where  shall  we  send  the  consumptive  patient 
in  order  to  avoid  our  changeable  climate  and  cold  winter  winds  in  winter?  we  natur- 
ally say  :  To  a  land  where,  during  that  portion  of  the  year,  the  weather  is  warm  and 
equable.  Much  has  been  written  on  climate,  but  the  one  which  appears  to  me  best 
is  that  which  will  enable  the  phthisical  patient  to  pass  a  few  hours  every  day  in  the 
open  air,  without  exposure  to  cold  or  the  vicissitudes  of  temperature  on  the  one  hand, 
or  excessive  heat  on  the  other.''* 

With  the  exception  of  the  month  of  December,  fogs  are  seldom  seen,  and  when 
they  do  occur  they  are  not  dense,  and  disappear  as  soon  as  the  sun  appears  above  the 
horizon.  Interested  parties  have  intimated  that  the  city  of  Jacksonville  is  a  ''rainy 
locality,"  and,  in  consequence,  an  *'  unsuitable  place  for  invalids."  To  correct  this 
error,  we  will  furnish  data  applicable  to  a  few  winter  resorts,  from  reliable  sources: 

RAINFALL  IX  INCHES  AND  HUNDREDTHS. 


Localities. 


Nice 28 

Mp.ntone 0 

Nervi 7 

Genoa 29 

Atlantic  City,  N.  J 5 

Au^Bta,6a j  5 

JackBonville,  Fla ;  5 

Key  We8t,Fla 5 

PuntaRaaaapFla. 5 
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5.11 
5.34 
6.00 
7.61 
4.61 
4.56 
3.02 
2  43 
2.38 
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4.12 
3.15 
4.88 
4.86 
3.60 
3.09 
3.38 
1.33 
0.99 


C6 
9 
P 


3.06 
1.70 
4.78 
4  39 
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3.70 
2.34 
2.18 
1.69 
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1.68 
2,18 
2.33 
4.27 
2.10 
3.64 
5.14 
2.22 
2.67 


C5 


2.88 
4.13 
4.49 
3.50 
3.86 
5l65 
2.84 
U.94 
1.04 


11 H 
1ft  51 
21M 

24.72 

ie.n 

16.62 
9.19 


We  have  referred  to  sunshine  as  an  important  aid  in  the  treatment  of  diaease  and 
broken  health,  and  as  an  evidence  that  Florida  is  favored  with  sdnshiue  and  fair 
weather,  and  not  *^ cloudy,  foggy,  and  rainy  weather,"  as  Interested  parties  have 


Bennett's  Practice  of  Medicine,  pp.  326|  476. 
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sorted,  I  aball  direct  yoiir  attention  to  the  following  meteorologioal  data,  famished  by 
J.  W.  Smith,  the  observer  in  charge  of  this  station: 

METEOROLOGICAL  DATA  PROM  SIGNAL  OFFICE,  U.  S.  A.,  JACKSONVILLE,  FLA. 


Rainy  days. 


t 


Date. 


I 
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a 


b 

mm 
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1874-1875 .• 14 

1875-1876 10 

1876-1877 5 

1877-1878 9 

1878-1879 5 


6 
4 

10 
9 

8 


15  <  10 

4  8 
6  '    6 

5  10 
5  9 


Average 


8. 6  ,     7. 4 


Cloudy  days. 


I  i 

I  > 

)^ 

1874-1675 4 

1875-1876 8 

1876-1877 6 

1877-1878 10 

1878-1879 9 

Average 7. 4 


6 

4 

3 

11 

11 
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2 

11 
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.1 
7 

10 
9 

11 


Remarks. 


5 

7 
6 
8 
3 


I  I 


I  I 


"Rainy  days,"  all  days  on 


IJ 


f  which  rain  fell 


7  ,    8. 6      5. 8     37.4  days  in  five  months. 


m 


8 


7- 
10 

4 


8      6. 2     35.0  cloudy  ^*y8  five  monthw. 


J.  W.  SMITH. 
Obferver'in  Charge. 


When  a  day  is  marked  ''rainy,"  but  a  few  drops  may  have  fallen,  and  It  is  no  evi- 
denre  that  the  entire  day  was  rainy.  A  measurable  or  a  non-measurable  quantity 
may  fall  in  a  few  minutes,  and  the  remainder  of  the  day  be  bright  and  clear.  In 
Florida  the  rains  are  frequently  "torrential,  in  short,  severe  bursts,"  followed  by 
bright  and  clear  weather.  For  the  purposes  of  comparison,  we  will  refer  to  the  num- 
ber of  rainy  days  during  the  cold  months  in  Jacksonville,  Mentone,  and  Saint  Paul. 

RAINY  DATS  (INCLUDING  SNOW). 


Locality. 
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Ozone  is  considered  an  important  constituent  of  the  atmosphere,  for 
by  its  presence  pure  air  may  be  inferred  to  exist.  This  allotropic  con- 
dition  of  oxygen  possesses  great  power  of  destruction  of  organic  matter 
floating  in  the  atmosphere.  The  Florida  peninsula  is  surrounded  by 
the  sea,  and  the  land  is  almost  constantly  fanned  by  sea-breezes,  con- 
taining a  large  amount  of  ozone.    According  to  the  researches  of  Burdel, 
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he  found  a«  ^<  mach  ozone  in  the  air  of  marshes  as  in  other  air."  GlemeDS 
says:  ^^ There  is  a  large  proportion  of  oxygen  near  the  surface  of  lakea, 
giving  the  reaction  of  ozone,"  more  especially  if  there  are  certain  aqaatac 
X>lants  present;  and  he  also  remarks  that  at  some  feet  above  the  surface 
the  reaction  is  lost.  Grallois  has  lately  stated  that  he  '-found  more 
ozone  over  marshes  than  anywhere  else."  Dr.  Schreiber,  of  Vienna, 
asserts  "that  the  turi)entine  exhaled  from  pine  forests  possesses,  to  a 
greater  degree  than  all  otber  substances,  the  property  of  ex)nvertiiig 
the  oxygen  of  the  air  into  ozone."  In  this  connection,  Dr.  Deniaoa 
remarks:  "If  this  be  true,  it  will  explain  why  a  residence  among  the 
balsamic  odors  of  the  pines  has  long  been  esteemed  of  benefit  to  the 
pulmonary  invalid."  Florida  is  densely  covered  with  pine  forests,  and 
if  we  accept  the  statement  of  Dr.  Schreiber,  Dr.  Jones  is  in  error.  Dr. 
Moffat  found  the  quantity  of  ozone  in  the  atmosphere  greater  when  the 
mean  daily  temperature  was  above  the  mean.  According  to  the  re- 
searches of  Dr.  Denison  in  Colorado,  the  excess  of  ozone  appeared  dar- 
ing the  spring  months  on  the  plains,  and  came  proportionately  later  in 
the  season  the  higher  up  the  observations  were  made.  Says  Dr.  Ken- 
worthy: 

Malaria  is  a  subject  which  enters  iuto  the  discussion  of  all  southern  climes,  and  we 
unhesitatingly  assert  that  Florida  has  been  misrepresented  in  this  respect.  '^  It  is  tlia 
custom/'  remarks  Dr.  Lente,  p.  21,  ''of  many  persons  living  at  Florida  resorts,  off  tbe 
Saint  John's  River,  to  represent,  for  obvious  reasons,  that  fever  prevails  there  the  jear 
round,  and  that  it  is  dangerous  to  resort  to  it  at  any  time.  In  this  manner  they  have 
excited  senseless  alarm  in  the  minds  of  those  proposing  to  come  to  Florida,  and  have 
diverted  them  to  other  Southern  resorts,  thus  in  the  end  injuring  themselves  as  well 
as  others."  Unprincipled  hotel  keepers  and  runners,  and  the  agents  of  steamboat  aini 
railroad  lines  leading  to  other  localities,  aid  more  or  less  in  this  fraudulent  attempt  to 
gain  patronage.  The  bugbear,  malaria,  is,  in  my  humble  opinion,  a  prolific  source  of 
disease  among  visitors  to  Florida.  By  misrepresentations  (to  use  a  mild  term)  toniiflte 
and  invalids  have  been  led  to  believe  that  the  entire  water  supply  is  productive  of 
disease,  and  as  a  consequence  they  refrain  from  drinking  a  sufiScient  quantity  of  water, 
or  dilute  it  with  poor  whisky  or  brandy  to  counteract  its  bad  effects  Interested  par- 
ties have  expatiated  so  much  with  regard  to  the  air  being  charged  with  malaria  in 
winter,  that  invalids  and  patients  become  alarmed,  and  as  a  sequence  they  daily  swal- 
low quinine,  and  thereby  produce  nervous  or  functional  derangements.  They  keep 
the  pure  air  out  of  their  rooms,  breathe  an  air  contaminated  with  their  own  breathi 
and  exhalations,  and  at  night  assemble  in  halls  and  parlors  and  inhale  ^-itiatedair 
poisoned  by  their  own  breaths  and  the  elements  resulting  from  the  combustion  of  C4>al' 
gas  and  kerosene.  They  inhale  for  hours  at  a  time  air  charged  with  carbonic  acid, 
and  shun  the  pure  night  air  us  they  would  the  emanations  of  the  deadly  Upas  tree. 
Visitors  act  imprudently,  and  as  a  consequence  suffer  from  nervous  derangement*, 
colds,  and  diarrhoeas,  which  they  attribute  to  malaria  or  the  climate.  The  cause  of 
slight  indispositions  affecting  visitors  is  not  malaria,  but  indulgence  at  table,  cban^ 
of  drinking  water,  eating  excessive  quantities  of  fruit,  or  the  inhalation  of  air  poisoned 
by  human  breaths,  or  the  resultants  of  the  combustion  of  coal-gas  and  kerosene,  and  a 
deficiency  of  the  pure  air  that  a  beneficent  Creator  has  placed  everywhere  within  th«r 
reach.  If  visitors  would  let  quinine  and  arsenical  pills  alone,  control  their  appetites, 
eat  moderately,  inhale  plenty  of  the  salubrious  air  of  the  State,  and  not  swelter  in 
heated  halls,  parlors,  and  unventilated  bed-rooms,  we  should  hear  less  of  the  bugbear, 
malaria. 
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At  various  times  since  1844,  I  have  navigated  the  larger  streams  of  this  State,  vis- 
ited the  everglades  and  Lake  Okeechobee,  and  almost  every  bay,  inlet,  and  river, 
from  Cape  Sable  to  the  Suwannee  River,  and  for  over  two  months  at  a  time  slept  in 
an  open  boat,  with  nothing  but  a  simple  awning  stretched  over  the  boat's  boom,  and 
in  no  instance  did  my  companions  or  self  suffer  from  malaria  or  a  chill.  Before  I  be- 
came a  resident  of  the  State,  my  companions  and  self  were  unacclimated,  and  in  no 
instance  were  we  so  foolish  as  to  swallow  quinine,  arsenic,  or  alcoholic  liquors  as  an- 
tidotes to  malaria  or  chills.  I  speak  trom  persoual  observation,  experience,  and  ex- 
tended inquiry  in  various  portions  of  the  State,  and  I  unhesitatingly  assert  that  the 
opinion  entertained  with  regard  to  the  prevalence  of  malaria  during  the  cold  months 
in  Florida  is  unfounded.  When  discussing  the  advantages  of  Florida  as  a  climatic 
resort,  the  eminent  Dr.  Forry  predicted,  ''from  a  long  residence  in  Florida,  attached 
to  the  United  States  Army,  that  when  the  period  of  the  red  man's  departure  shall 
have  passed,  the  climate  of  this  land  of  flowers  would  acquire  a  celebrity  as  a  winter 
residence  not  inferior  to  that  of  Italy,  Madeira,  or  Southern  France."  * 

"All  know,"  remarks  Dr.  Briuton,  j).  128,  **how  terribly  arduous  must  be  cam- 
paigning among  the  everglades  of  Florida,  yet  the  yearly  mortality  from  disease  of 
the  Regular  Army  there  was  onl3'  26  per  1,000  men ;  the  average  of  the  Army  elsewhere 
was  35  per  1,000,  while  in  Texas  it  rose  to  40,  and  on  the  Lower  Mississippi  to  45  per 
1,0'  0.''  If  persons  are  suffering  from  malarial  cachexia  they  may  have  chills  at  any 
fteason  in  any  climate.  But  a  few  weeks  since  I  was  requested  to  visit  a  young  lady 
Tisitor,  whose  home  is  Fifth  Avenue.  New  York.  The  only  time  she  had  been  dresseu 
for  three  months  was  the  day  she  was  driven  to  the  Savannah  steamer.  Upon  inquiry 
I  found  that  quinine,  arsenic,  and  Warbeck's  tincture  had  failed  to  cure  her  of  chills. 
She  arrived  in  this  city  in  the  latter  part  of  February,  and  at  the  end  of  two  weeks 
she  departed  for  home,  sans  chills,  sans  malaria,  sans  debility.  From  my  experience 
in  hospitals  and  private  practice  in  and  near  New  York,  I  have  no  hesitation  in  stating 
that  malarious  diseases  are  more  frequent  there  than  in  Florida.  From  my  observa- 
tions from  Canada  to  the  Gulf  of  Mexico,  I  am  convinced  that  febrile  diseases  assume 
a  milder  form,  and  are  more  easily  cured  in  Florida  than  in  States  to  the  north  of  it. 
I  shall  no  doubt  be  met  with  the  reply:  ''Look  at  the  waxy  complexions  and  gaunt 
forms  of  many  Floridians,  met  with  at  some  of  the  landings  and  depots."  I  admit 
the  mild  impeachment,  and  can  attribute  their  cachectic  condition  to  bad  water,  in- 
sufficient clothiog,  unsuitable  and  uncomfortable  habitations,  and  the  improper  food 
they  eat  from  childhood  to  the  grave.  In  any  other  State  but  Florida  they  would 
be  the  victims  of  enlarged  spleens,  cardiac  dilatation,  chronic  gastritis,  tuberculosis, 
dropsical  effusions,  or  albuminuria.  But  contrast  the  natives  referred  to  with  those 
who  have  comfortable  homes,  suf!ieient  clothing,  and  who  drink  pure  water  and  use 
good  and  nutritious  food;  or  with  Northern  and  Western  people  who  have  been  in  the 
State  for  years,  and  the  latter  will  be  found  to  be  pictures  of  health.  I  admit  that 
in  Florida,  as  everywhere  else,  there  are  insalubrious  localities,  but  they  should  be 
avoided  by  strangers.  A  majority  of  the  cases  of  illness  occurring  among  visitors  in 
this  State  are  referable  to  indulgence  at  table,  drinking  impure  water,  the  inhalation 
of  impure  air,  the  American  weakuess  of  rushing  hither  and  thither,  occupation  of 
naventilated  rooms,  and  a  ridiculous  system  of  senseless  drugging  as  a  consequence 
of  the  advice  giv^n  by  physicians  who  are  ignorant  of  the  climate  and  its  diseases. 

From  my  observations  in  the  United  States  and  in  foreign  lands,  and  in  hospital  as 
Well  as  in  private  practice,  I  have  been  forced  to  notice  the  infrequency  of  chronic  dis- 
ease and  broken  health  in  Florida.  In  my  visits  to  various  portions  of  this  State  I 
have  met  with  many  persons,  old  and  young,  who  live  from  year  to  year  on  improper 
food,  and  who  drink  water  from  shallow  holes,  near  marshes,  and  yet,  singular  to  say 
(although  such  persons  are  somewhat  an.'eraic),  they  do  not  present  any  manifest  dis- 
eased condition.  In  cities,  towns,  villages,  and  rural  districts,  where  residents  are 
supplied  with  proper  food  and  drink  pure  water,  a  case  of  chronic  disease  or  broken 


•Copeland's  Dictionary'  of  Medicine,  vol.  1,  p.  417. 
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health  is  seldom  met  with.  And  if  we  have  a  climate  in  which  these  conditions  nrclr 
occur,  are  we  not  justified  in  concluding  that  it  will  exert  a  powerful  inflaence  in  n 
storing  the  invalid  to  health?  I  bave,  at  various  tiraeS)  visited  many  }K)rtion6  of  tb* 
State,  and  have  been  surprised  to  meet  so  manj^  persons  who  have  settled  in  it  ss  io- 
valids  and  have  been  restored  to  health  or  comparative  comfort  by  the  climate— i 
large  proportion  of  them  having  been  sufferers  from  pulmonary  diseases.  AD<i  whst 
surprised  me  most,  was  the  fact  that  none  of  their  offspring  manifested  any  canstita- 
tional  predisposition  to  pulmonary  disease. 

GEOaBAPHY  AND  TOPOGRAPHY. 

Florida,  is  usually  described  as  composed  of  East  Florida,  or  that  por* 
tion  of  the  State  between  the  Atlautic  and  the  Suwannee  River,  oom- 
prising  the  whole  of  the  peninsula;  Middle  Florida,  extending  from  tbe 
Suwannee  to  the  Apalachicola ;  and  West  Florida,  comprising  the  t-er- 
ritory  west  of  the  last-named  river.  This  division,  suggested  probably 
by  the  existence  of  the  distinctly-marked  natural  boundaries  furnisfael 
by  the  rivers  named,  may  be  well  enough  for  the  purposes  of  a  general 
description,  but  a  different  division  suggests  itself  as  better  adapted  to 
the  purpose  of  an  agricultural  description  of  different  sections,  whos* 
characteristic  productions  would  bo  determined  in  the  main  by  their' 
special  climatic  conditions.  Accordingly,  in  attempting  to  give  tha^ 
sort  of  practical  information  that  would  be  serviceable  to  actual  settlers^ 
and  best  enable  them  to  make  satisfactory  locations,  a  different  mode 
of  territorial  division  will  be  adopted,  and  for  the  purpose  of  properlj 
grouping  the  counties  with  special  reference  to  those  climatic  conditions 
which  control  and  determine  their  vegetable  productions,  the  State  wiB 
be  included  in  the  three  divisions  of  Northern,  Central,  and  Soutlieni 
Florida. 

Northern  Florida  will  be  considered  as  constituted  from  all  the  land* 
lying  north  of  the  parallel  of  30^  north  latitude ;  the  territory  included 
between  the  parallels  of  28^  and  30^  north  latitude  will  be  styled  Cen- 
tral Florida;  and  all  south  of  28^  will  be  considered  as  composing  South 
Florida. 

Thus  apportioned,  a  general  account  of  each  division  will  be  given^ 
accompanied  by  such  local  descriptions  of  the  different  counties  as  will 
convey  a  definite  idea  of  the  toi)ography  and  characteristics  peculiar  to 
each. 

NORTHERN  FLORIDA. 

This  division  extends  from  the  Atlantic  Ocean  on  the  east,  to  Per- 
dido  Eiver  on  the  west,  a  distance  of  375  miles,  and  has  an  average 
breadth  of  some  45  miles,  and  is  composed  of  the  counties  of  Escambia^ 
Santa  liosa,  Walton,  Washington,  Holmes,  Jackson,  Calhoun,  Frank- 
lin, Gadsden,  Liberty,  Leon,  Wakulla,  Jefferson,  Madison,  Taylor,  Ham- 
ilton, Suwannee,  Columbia,  Baker,  Bradford,  Nassau,  Duval,  Clay,  and 
the  northern  part  of  Saint  John's  County. 

The  climate  of  this  section  as  a  whole  may  be  said  to  be  mild,  verg- 
ing upon  warm.    All  extremes  of  temperature  are  essentially  modified 
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)y  the  prevalence  of  daily  winds  from  the  ocean  or  Gulf  of  Mexico. 
Phe  eastern  portion,  probably  from  the  influence  of  the  Gulf  Stream, 
bad  a  milder  and  more  agreeable  climate  than  that  west  of  the  Suwaii- 
lee,  and  in  winter  suffers  less  from  the  cold  northers  and  northwesters 
iiat  occasionally  prevail.  But  through  the  whole  section  so  equable  is 
^e  climate  that  although  ice  may  be  formed  two  or  three  times  in  the 
ionrse  of  a  year,  the  thermometer  very  seldom  falls  below  35°  in  the 
rinter,  or  rises  above  90^  in  the  summer.  There  are  occasional  frosts, 
>ut  during  four-fifths  of  the  winter  season  the  prevalent  temperature 
B  that  of  the  mildest  Indian  summer  at  the  North  and  West 

The  surface  of  Northern  Florida  varies  from  the  somewhat  tame  and 
nonotonous  levels  of  Eastern  and  Western  Florida  to  the  undulating 
Old  uneven  lands  of  the  middle  portion,  and  gives  a  much  wider  field 
br  selection  than  is  commonly  supposed,  although  extreme  elevations 
ire  entirely  wanting.  Many  strangers,  who  only  make  a  personal  in- 
ip^ion  of  the  Saint  John's  region,  and  go  away  complaining  of  the 
Ameness  of  the  scenery,  the  lack  of  variety  in  the  landscape,  and  the 
dnggish  movements  of  the  streams,  would  find  in  the  valley  of  the  Saint 
Ifary's  a  deep  and  somewhat  rapid  stream  inclosed  between  pictu- 
:«e8qae  bluffs  and  high  banks  in  the  midst  of  a  rich  and  fertile  territory. 
Fhe  same  is  also  true  of  the  Suwannee,  the  Ghipola,  and  other  rivers. 

From  Hamilton  on  the  east  and  Holmes  on  the  west,  the  intermediate 
lection  is  undulating,  and  in  some  parts  quite  broken ;  many  portions 
>f  Jackson,  Gadsden,  and  Leon  Counties,  in  particular,  bearing  upon 
their  surface  a  strong  resemblance  to  the  less  hilly  portions  of  Pennsyl- 
vania, New  York,  and  New  England,  and  thus  is  afforded  in  Northern 
Plorida  a  variety  of  surface,  consisting  of  sandy  plains  and  "  flat  woods," 
md  an  alternation  of  hill  and  vale,  from  which  the  divers  tastes  of  dif- 
hfent  individuals  can  be  easily  gratified.         , 

The  soils  of  Northern  Florida  are  as  varied  as  is  the  surface.  To  the 
aast  is  found  a  light  and  sandy  soil,  with  a  subsoil  varying  in  depth,  of 
Blay  or  marl.  In  the  west  the  poorer  soils  are  sandy,  while  the  better 
ire  loamy  in  character.  In  the  middle,  or  section  commonly  called 
'^Middle  Florida,'^  strong  clay  soils  are  often  to  be  met,  as  is  especially 
ttie  case  in  Jackson,  Gadsden,  and  Leon  Counties. 

It  is  undeniable  that  here,  as  in  the  State  generally,  there  is  a  good 
leal  of  light  and  poor  soil;  but  it  is  equally  true  that  as  rich  and  pro- 
iuctive  lands  exist  in  Northern  Florida,  and  when  considered  with  ref- 
Brence  to  the  value  of  the  staple  crops,  as  productive  and  valuable  lands 
18  can  be  found  anywhere.  The  first  year's  crop  of  cotton  and  corn  has 
in  more  than  one  instance  repaid  the  purchase  price  of  a  plantation. 

From  the  broken  and  uneven  surface  of  the  middle  counties  on  the 
north,  and  from  the  comparative  coolness  of  the  climate,  this  division  of 
the  State  is  better  adapted  than  either  of  the  others  to  what  is  under. 
fttood  by  ordinary'  "farming,"  as  contradistinguished  from  "i)lantii)g," 
Bo  called.  Hence  there  is  a  greater  diversity  of  the  crops  usually  raised 
3290 2 
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in  the  I^ortheni  and  Middle  States  than  can  ordinarily  be  foand  in  the 
other  divisions.  Here,  instead  of  depending  mainly  apon  the  avails  of 
a  single  crop,  as  is  nsnal  with  cotton,  rice,  and  sngar  planters,  there  ia 
more  of  what  is  understood  by  the  term  of  farming,  and  each  cultivator 
aims  at  raising  his  own  snpplies  as  far  as  practicable;  and  cotton,  com, 
cane,  wheat,  rye,  oats,  hay,  potatoes,  and  tobacco  are  often,  and  indeed 
commonly,  made  by  each  individnal  farmer. 

The  staple  crops  may  be  said  to  be  com,  cotton,  tobacco,  rice,  cane, 
Irish  and  sweet  potatoes,  and  oat«.  The  principal  fruits  ace  peaches, 
figs,  grapes,  oranges,  though  many  others  are  raised.  The  apple  and 
pear  do  not  generally  flourish,  except  along  the  Saint  Mary's  Eiver 
(which  is  one  of  the  best  fruit  regions  in  the  whole  South)  and  in  tii6 
strong  clay  soils  of  Jackson,  Gadsden,  and  Leon  Counties.  The  peadi 
and  fig  thrive  every  whei*e  and  mature  sevei*al  weeks  earlier  than  in  the 
States  lying  north.  The  orange  is  grown  throughout  this  division,  the 
crop  increasing  in  security  as  you  go  south;  but  very  fine  oranges 
are  raised  in  the  northern  counties,  although,  when  young,  they  shoQM 
have  some  protection.  No  better  oranges  are  raised  in  Florida  than  thoee 
produced  in  Liberty,  Calhoun,  Wakulla,  and  Washington  Counties,  and 
the  world  can  show  no  better  oranges  than  the  best  raised  in  this  State. 

This  whole  division  is  remarkably  well  watered.  In  addition  to  thi 
numerous  rivers — the  Perdido,  Black  Water,  Escambia,  Econfina,  Apa* 
lachicola,  Chipola,  Ocklockonee,  Ancilla,  Suwannee,  Saint  John's,  Saint 
Mary's,  and  Nassau — and  the  multitude  of  smaller  streams,  nearly  thft 
whole  region  is  abundantly  supplied  with  springs,  while  good  water  i9 
easily  obtained  in  wells  of  little  expense. 

The  timber  of  the  region  is  abundant.  The  supplies  of  pine  aoA 
cypress  are  apparently  inexhaustible ;  while  hickory,  oak,  ash,  cedai^ 
magnolia,  and  red  bay  are  found  everywhere.  Game  and  fish  are  fouiri 
everywhere  in  good  supply.  On  the  coast«,  oysters  and  turtle  abound* 
They  are  both  abundant  and  good  on  the  east  coast;  but  the  oysters  of 
Saint  Andrew's  Bay,  on  the  west,  are  not  surpassed  for  size  and  flavoi^ 
and  are  exceedingly  abundant. 

So  much  will  suffice  for  a  general  description  of  Northern  Florida  si 
a  whole,  and  for  more  particular  information  reference  is  made  to  thi 
local  descriptions  of  each  county  in  this  subdivision,  arranged  in  alplia> 
betical  order. 

BRADFORD  COUlTrY. 

Bounded  north  by  Baker  County,  east  by  Clay,  south  by  Alachua,  and 
west  by  Columbia  County.  Area,  about  600  square  miles.  The  surface 
mostly  level,  but  sufficiently  high  and  undulating  for  cultivation.  The 
soil  varies  from  light  to  strong  pine  land,  and  is  covered,  where  not  im 
proved,  with  a  lieavy  growth  of  pine  timber.  This  timber  and  nav4| 
stores  are  largely  exported.  The  Atlantic,  Gulf  and  West  India  Tra» 
sit  Bailroad,  which  runs  from  Fernandina,  on  the  Atlantic,  to  Cedai 
Keys,  on  the  Oidf  of  Mexico^  runs  southwest  across  the  eastern  bonM 
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of  the  county.  This  is  a  progressive  connty,  and  has  a  thrifty  popuIa> 
tion  of  old  and  new  settlers.  All  the  nsnal  crops  do  well^  and  the  orange 
proves  look  as  well  as  in  any  section ;  market  gardening  is  also  profita- 
ble here. 

Lake  Bntler  is  the  county  seat,  though  Starke  is  the  largest,  both  in 
popalatioD  and  business,  and  is  situated  directly  on  the  line  of  the  rail- 
road. 

BAKER  COUNTY. 

Bounded  north  by  Georgia,  east  by  I^assau  and  Buval  Counties,  south 
by  Bradford,  and  west  by  Columbia  County.  Area,  about  500  square 
Biles.  Its  topography,  soil,  and  general  characteristics  are  similar  t-o 
Bradford  County.  Mostly  level,  heavily  timbered;  soil,  where  culti. 
yated,  productive.  The  Central  Railroad  runs  through  the  county  from 
east  to  west,  furnishing  easy  transportation  to  Apalachicola  Biver  on 
tiie  west,  to  Jacksonville  and  Fernandina  on  the  east,  and  connecting 
with  the  railroad  system  north.  Sanderson,  on  the  line  of  the  railroad, 
is  the  county  seat.    Many  small  farmers  are  settling  in  this  county. 

COLUMBIA  COUNTY. 

Bounded  north  by  Georgia,  east  by  Baker  and  Bradford  Counties, 
south  by  Alachua,  and  west  by  Suwannee  and  Hamilton  Counties. 
Area,  about  864  square  miles.  Its  soil  includes  pretty  much  every  variety 
lonnd  in  Florida.  The  surface  is  generally  level }  the  southern  portion 
well  timbered :  the  western  part,  high  rolling  pine  lands  of  good  quality; 
very  little  waste  land  unfit  for  cultivation.  There  are  twelve  lakes  of 
moderate  size.  Alligator  Lake  being  the  largest ;  all  abound  in  good 
ish.  Muck,  marl,  limestone,  sandstone,  and  clay  suitable  for  bricks 
are  found.  Several  streams  afford  good  mill  sites,  and  at  Suwannee 
Shoals,  on  border  of  Hamilton  County,  there  is  sufficient  water  for  large 
manufacturing  establishments. 

The  railroad  from  Jacksonville  runs  through  the  county  from  east  to 
west,  with  a  depot  at  Lake  City.  Lake  City,  the  county  seat,  is  a  neat 
place,  surrounded  by  lakes ;  is  the  center  of  a  well-settled  agricultural 
country,  and  does  a  large  commercial  business.  Besides  cotton,  cane, 
rice,  tobacco,  com  and  root  crops,  raising  vegetables  for  shipment  to 
Korth  and  West  is  becoming  a  large  industry.  Orange  and  grape  cult- 
ure is  receiving  special  attention,  with  best  results.  Some  of  the  largest 
vineyards  in  the  State  are  in  this  county. 

CLAY  COUNTY. 

Bounded  north  by  Duval  County ;  east  by  Saint  John's  River,  which 
separates  it  from  Saint  John's  County ;  south  by  Putnam,  and  west  by 
Bradford  County.  Area,  about  425*  square  miles.  The  county  is  well 
watered,  sufficiently  high  and  uneven  to  afford  water-power  on  several 
streams.  Black  Creek  traverses  the  county,  and  is  navigable  for  river 
steamers  to  Middleburg,  the  center  of  the  county.    The  Atlantic,  Gulf 
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and  West  India  Transit  Railroad  crosses  the  northwestern  township  ^ 
the  county,  aboat  twelve  miles  from  the  head  of  navigation  on  Blad 
Greek,  so  the  coanty  has  excellent  facilities  to  reach  markets  by  watei 
or  rail.  There  are  several  fine  lakes  in  the  soathwestem  portion  of  thi 
coanty,  which  afford,  at  all  seasons,  an  abundance  of  food  fish.  Lab 
Kingsley  is  the  largest,  in  the  near  vicinity  of  which,  and  in  the  seetioi 
lying  between  the  lake  and  the  railroad,  settlements  and  improvemeiiti 
are  being  rapidly  made.  Most  of  the  soil  of  this  coanty  produces  vdl 
all  the  staples  of  the  country,  and  the  usaal  vegetables  and  varieties  oi 
fruit.  Bordering  the  many  streams  and  lakes  there  are  rich  hammoeki 
The  land,  where  not  opened,  is  well  covered  with  pine.  Marl  beda  al 
large  extent  are  found,  and  on  Black  Creek  fine  stone  for  building  pur 
poses.  Middleburg,  formerly  the  county  seat,  a  town  once  of  consA 
erable importance,  at  head  of  navigation,  was  formerly  the  place  of  traoft 
shipment  to  and  from  the  interior.  The  building  of  the  railroad  frov 
Fernandina  has  diverted  this.  The  county  seat.  Green  Cove  Spriugq^ 
on  the  Saint  John's,  is  a  thriving  place,  and  a  great  resort  both  for  win- 
ter travelers  and  others  who  seek  benefit  from  the  sulphur  spring,  whiel^ 
is  large. 

CALHOUN  COUNTY, 

Bounded  on  the  north  by  Jackson  County,  east  by  the  ApalachieoU 
Eiver  and  Franklin  County,  south  by  the  Gulf  of  Mexico,  which,  witi 
Washington  County,  forms  the  western  boundary.  Area,  670,000  acreSi 
Lands  in  the  northern  part  are  elevated  and  rolling;  in  the  southern  po^ 
tion  level,  and  in  some  places  low.  The  Apalachicola  River  is  navigable 
for  large  steamers,  and  the  ChipolaBiver,  which  nearly  bisects  the  coimtf 
from  north  to  south,  is  navigable  a  portion  of  the  year.  Other  streaml 
abound  and  aflford  ample  water-power,  which  is  used,  whenever  desiredf 
to  advantage.  Chipola  Lake,  16  miles  long  and  from  1  to  3  miles  wid€| 
is  situated  near  the  center  of  the  county,  and  is  full  of  fish  of  ma^jl 
kinds ;  the  forests  abound  in  game.  Very  extensive  beds  of  marl,  soma 
quarries  of  stone,  and  clay  suitable  for  brick  are  found  in  this  coant^st 
Cotton,  sugar-cane,  com,  and  peanuts,  are  the  principal  crops  raise4^ 
as  also  vegetables  and  root  crops.  Orange  culture  is  rapidly  extendingj 
and  successfully.  Stock-raising  is  carried  on  to  some  extent,  and  profit* 
ably.  -I 

DUVAL  COUXTY. 

Bounded  north  by  Nassau  County,  east  by  the  Atlantic  Ocean,  sonj 
by  Saint  John's  and  Clay  Counties,  west  by  Baker  and  J^assau.  It  hi 
an  area  of  about  860  square  miles,  embracing  the  mouth  of  the  mal 
nificent  Saint  John's  Eiver,  the  natural  outlet  of  nearly  a  thousand  mil^ 
of  inland  navigable  waters.  While  the  lands  as  a  whole  are  not  asri< 
an  agricultural  sense  as  some  otHer  sections,  yet  there  are  to  be  foui 
'^e  and  small  tracts  of  rich  hammock.  Most  of  the  land,  however, 
t,  but  the  modifying  influence  of  the  waters  of  the  ocean  and  tl 
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lm)ad  Saint  John's  and  other  streams  are  favorable  for  crops,  and  espe- 
rially  for  vegetables  and  fruit.  Add  to  this  the  commercial  fa^iilities 
rf  river  navigation,  outward  to '  sea  and  interior,  the  railroads  con- 
lecting  north,  west,  and  south  with  the  great  through  lines,  and  Duval 
County  offers  the  very  best  advantages  for  general  Southern  crops,  and 
|)articularly  for  large  and  small  fruit  growing  and  market  gardening, 
i^hich  is  rapidly  extending.  The  light  lands  respond  quickly  to  fertili- 
sers, and  marl,  shells,  and  muck  are  found  within  easy  distance; 

Jacksonville,  the  county  seat,  is  in  the  center  of  the  county,  and  is  the 
hirgest  and  most  thriving  city  in  East  Florida,  and  in  the  very  near 
htare  may  rank  in  commercial  importance  with  Savannah  and  Charles- 
ton. It  is  healthy,  has  many  flue  hotels,  a  complete  system  of  water 
mpply,  thorough  sewerage,  rigid  sanitary  and  police  regulations,  and 
fl  every  way  progressive.  The  Jacksonville,  Pensacola  and  Mobile 
foilroad,  the  Savannah  and  Florida,  and  the  Fernandina  Eailroads  in- 
tersect the  Saint  John's  Eiver  at  this  point,  and  the  Jacksonville,  Saint 
iugustine  and  Halifax  Eiver  Eailway  is  in  process  of  construction, 
irrangements  have  also  been  made  for  building  a  railroad  from  this 
nty  to  Key  West,  touching  at  Palatka,  Titusville,  Tampa,  and  Punta 
Bassa.  Steamers  ply  to  Savannah  and  Charleston,  connecting  at  those 
^ints  with  steamers  to  the  principal  INTorthern  ports.  Lines  of  schoon- 
ffs  run  regularly  to  New  York. 

ESCAMBIA  COUNTY. 

This  county  forms  the  west  end  of  the  State.  Bounded  north  and 
test  by  Alabama,  east  by  Santa  Eosa  County,  and  south  by  Gulf  of 
(fexico.  Perdido  Bay  and  Eiver  separate  it  from  Alabama  on  the  west, 
Iseainbia  Eiver  and  Bay  from  Santa  Eosa  County  on  the  east  That 
Eiortion  of  the  county  bordering  the  Gulf  is  level,  with  a  light  soil,  coy- 
fted  \iith  pine ;  where  this  has  been  cut  oflf,  oak,  hickory,  bay,  mag- 
lolia,  and  other  hard  woods  have  succeeded.  The  northern  part,  being 
Wer  two-thirds,  is  uneven  and  hilly,  and  clay  subsoil  is  near  the  sur- 
Ice,  occasionally  cropping  out.  The  area  of  the  county  is  about.600 
(qoare  miles. 

Pensacola  is  the  county  seat,  and  one  of  the  most  beautifully  located 
Hid  important  cities  in  the  State.  Pensacola  Bay  has  no  equal  in  the 
leathern  States,  and  in  capacity,  depth  of  water,  and  safety  is  not 
^celled  by  any  !N"orthem  port.  There  is  a  large  and  well-equipped 
pnited  States  navy-yard,  dry -dock,  and  coal-depot,  as  also  Fort  Bar- 
IkDcas,  Fort  Pickens,  and  the  old  Fort  McEae.  The  recent  extension 
|f  railroads  to  Pensacola,  connecting  it  with  the  great  through  lines 
Irest,  north,  and  east,  will  make  it  a  great  shipping  port  for  products 
|f  field,  mines,  and  manufactures.  •  Escambia  Eiver  is  navigable  for 
fteamboats  for  twenty-five  miles,  and  the  Perdido  for  same  distance. 
1  railroad  connects  Perdido  Bay  with  Pensacola  Bay. 
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FRAKKUK  COUNTY. 

BouDded  on  the  north  by  Liberty  and  Wakulla,  east  and  south  by  tbe 
Gulf  of  Mexico,  and  west  by  Calhoun  County.    It  is  di\cided  by  the  | 
Apalacbicola  River,  and  includes  Apalacbicola  Bay,  Saint  George's  | 
Sound,  and  the  adjacent  islands.    It  contains  about  600  square  mileSf  ; 
and  was  formerly  one  of  the  most  thriving  and  important  counties  of  ' 
the  State.    Apala<3hicola,  the  county  seat,  was  formerly  a  place  of  large  . 
commerce ;  the  lines  of  railroad  from  Atlantic  cities  west  have  almosi 
entirely  diverted  the  trado,  and  from  being  one  of  the  largest  cotton 
ports  of  the  South,  it  has  become  only  the  port  for  a  limited  area  of 
country.    But  with  a  fair  port  on  the  Gulf,  and  steamboat  navigation 
reaching  into  Georgia  and  Alabama,  by  the  Apalacbicola,  Chattahoo- 
chee,  and  Flint  Eivers,  there  is  a  good  prospect  of  its  future  growth  as 
the  country  becomes  settled.    Many  portions  are  rich,  alluvial  bottoms, 
very  productive.    All  the  Southern  staples  are  successfully  cultivated, 
and  the  orange  and  semi-tropical  fruits  fully  equal,  in  growth^  quahty, 
and  quantity,  those  of  other  sections.    The  bays  and  waters  of  the 
Gulf  afford  superior  fish  and  oysters,  and  yield  abundantly. 

GADSDEN  COUNTY. 

Bounded  north  by  Georgia;  east  by  Leon,  from  which  it  is  separated 
by  the  Ocklockonnee  Eiver;  south  by  Leon  and  Liberty ;  west  by  Jack- 
son County,  from  which  it  is  separated  by  the  Chattahoochee  River.  It 
contains  an  area  of  over  450  square  miles.  The  surface  is  uneven,  ele- 
vated, and  presents  a  strong  contrast  with  the  more  level  lands  on  the 
Atlantic  and  Gulf  coasts,  the  topography  and  soil  in  many  portions  re- 
sembling the  northern  parts  of  Virginia.  It  is  one  of  the  best- watered 
portions  of  the  State ;  clear  running  streams  and  springs  of  freestone 
water  are  met  with  at  short  intervals,  in  every  direction^  which  afford 
water -power  for  manufacturing.  The  soil  is  mostly  based  on  red  day, 
lying  from  a  few  inches  to  two  feet  beneath  the  surface ;  the  lands  be- 
ing rich,  productive,  and  durable,  are  thus  adapted  for  the  growth  of 
grain  and  forage  crops,  also  cotton  and  cane.  Previous  to  the  war,  this 
county  was  noted  for  its  production  of  superioi'  tobacco,  which  equaled 
Cuba  tobacco  in  quality  and  price.  The  export  previous  to  18dO  wu 
400  boi^es  of  400  pounds  each  of  tobacco,  annually.  It  is  among  the 
richest  agricultural  counties  in  the  State,  and  has  little  waste  land, 
and  a  larger  proportion  under  cultivation  than  most  others. 

Quincy,  the  county  seat,  is  a  beautiful  town,  its  location  on  high 
elevation  affording  fine  views  of  the  surrounding  country.  The  Jaek- 
sonville  and  Mobile  xCailroad  crosses  the  county  from  east  to  west  to 
the  Apalacbicola  Biver,  thus  affording  good  facilities  for  transportatioa 
to  the  North  and  West  as  well  as  to  Eastern  and  Southern  ports.  Beds 
of  marl  are  found  in  this  county,  as  also  clay  suitable  for  brick. 
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HAMILTOK  COUNTY. 

Beanded  north  by  Georgia,  east  by  Columbia^  south  by  Suwannee, 
and  west  by  Madison  County.  Area  about  400  square  miles.  The  Su- 
wannee Biver  forms  its  southern  and  eastern  boundary,  the  Withla- 
coochee  Biver  its  western,  the  Alapaha  Biver  dividing  in  nearly  in  the 
center.  The  Savannah  and  Gulf  Bailroad  crosses  from  south  to  north, 
nearly  in  the  center  of  the  county.  The  general  surface  is  rolling,  soil 
light  in  some  portions,  with  fine  hammocks  near  streams.  Jasper  is  the 
eoouty  seat. 

HOLmSfl  COUNTY. 

Bounded  north  by  Alabama;  east  by  Jackson,  from  which  it  is  sep- 
arated by  Holmes  Greek;  south  by  Washington  and  Walton;  west  by 
Walton  County.  Area  over  500  square  miles.  The  Choctawhatchie 
Biver  runs  south  through  the  center  of  the  county,  affording  steamboat 
communication  with  the  Choctawhatchie  Bay  and  the  Gulf.  Stock-rais- 
iog,  cotton-growing,  and  farming  the  principal  business;  sugar-cane, 
eorn,  potatoes,  and  other  food  crops  raised  for  sale  and  home  consump- 
tion. The  land  is  mostly  level,  good  pine  lands,  well  timbered,  varied 
by  rich  hammocks.  The  great  need  of  this  and  adjoining  counties  is 
railroad  communication.  The  Pensacola  and  Mobile  Bailroad  will  pass 
ithrough  this  county  at  or  near  Cerro  G^rdo,  the  county  seat,  which  is 
pleasantly  situated  on  the  high  banks  of  the  Choctawhatchie.  A  rail- 
.load  is  in  process  of  rapid  construction  that  will  connect  the  county 
with  Pensacola  and  Jacksonville. 

JACKSON  COUNTY. 

Bounded  on  the  north  by  Alabama ;  east  by  Decatur  County,  Geor- 
gia, and  Gadsden  County,  Florida,  fh)m  which  it  is  separated  by  the 
iChattahoochee  and  Apalachicola  Bivers ;  south  by  Calhoun  and  Wash- 
ington Counties,  and  west  by  Washington  and  Holmes  Counties;  has 
aa  area  of  1,000  square  miles.  It  is  considered  as  one  of  the  richest 
agricultural  districts  of  the  State.  Lands  are  rich,  undulating  ham- 
mock; soil  composed  of  clay,  loam,  and  lime,  in  various  proportions, 
and  pine  lands  of  good  quality  of  soil.  The  Chipola  Biver,  rising  in 
Alabama,  flows  south  nearly  through  the  county,  emptying  into  the 
Apalachicola;  is  navigable  for  boats  of  moderate  draft.  At  a  sniall 
^pense  the  river  could  be  made  navigable  for  steamboats.  The  Apala- 
chicola and  Chattahoochee  Bivers,  on  the  eastern  boundary,  afford  trans- 
^rtation  to  markets.  The  county  exports  largely  cotton  and  other 
agricultural  products. 

Marianna,  the  county  seat,  is  a  beautifid  place,  doing  a  large  busi- 
ness; is  located  on  the  Chipola  Biver,  the  lower  valley  of  which  is  well 
adapted  to  orange- growing,  as  also  other  fruits ;  soil  rich  and  remark- 
ably exempt  from  frost.    The  extension  of  the  Jacksonville,  Pensacola 
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and  Mobile  Bailroad,  now  rapidly  progressing,  will  afford  i^ilities  for 
communication  east  and  west,  which  cannot  fail  to  render  the  couBty 
attractive  for  immigrants  and  capitalists. 

JEFFERSON  COUNTY. 

Bounded  north  by  Georgia ;  east  by  Madison  and  Taylor,  from  whieh 
it  is  separated  by  the  Aucilla  Biver;  south  by  Taylor  County  and  tbe 
Gulf  of  Mexico ;  west  by  Wakulla  and  licon.  Has  an  area  of  about  550 
square  miles.  It  occupies  a  central  i>ortion  in  the  tier  of  counties 
known  as  Middle  Florida,  and  offers  many  and  substantial  indncements 
to  immigrants,  especially  to  those  who  seek  homes  where  they  can  enjoy 
all  the  benefits  of  civilization  and  the  facilities  for  easy  and  cheap  com- 
munication with  markets.  The  face  of  the  county,  from  the  Georgia 
line  south  for  about  20  miles,  is  beautifully  undulating,  intersected 
throughout  with  small  streams  fed  by  springs,  and  dotted  here  aod 
there  with  beautiful  lakes,  prominent  among  which  is  the  Miccosukie, 
which  extends  into  Leon  County  and  is  15  miles  long  by  from  1  to  4 
miles  wide.  The  southern  portion  of  the  county  is  mostly  flat  woods. 
The  soil  is  varied — in  the  upper  and  middle  are  stiff,  red  lands,  with  clay 
subsoil;  on  the  Aucilla  Biver  and  bordering  on  the  flat  woods  are  nch 
hammocks.  It  has  a  larger  proportion  of  cultivated  lands  than  othar 
counties,  and  is  among  the  largest  cotton-producing  counties.  Witk 
Madison,  Leon,  and  Gadsden  it  constitutes  what  is  known  as  the  rich 
agricultural  district  of  Northern  Florida. 

.  The  Jacksonville,  Pensacola  and  Mobile  Bailroad  crosses  the  county 
near  the  center,  with  a  branch  to  MonticeUo,  the  county  seat,  one  of  tbe 
most  healthy  and  delightful  villages  in  the  State. 

I<BON  COUNTY. 

Bounded  north  by  Georgia,  east  by  Jefferson  County,  south  by  Wa- 
kulla County,  and  west  by  Liberty  and  Gadsden  Counties,  from  which  it 
is  separated  by  the  Ocklockonnee  Biver.  It  contains  an  area  of  aboat 
700  square  miles.  The  surface  of  the  county,  like  that  of  the  adjoining 
counties,  which  constitute  what  is  known  as  Middle  Florida,  is  varied; 
the  northern  portion  uneven,  the  southern  more  level  and  intersi)er8ed 
throughout  with  clear- water  lakes,  among  which  are  Lafayette,  Jackson, 
lamonia,  Bradford,  and  the  Miccosukie,  extending  fron  Jefferson  County, 
all  abounding  in  fish.  The  soil  is  as  varied  as  the  surface.  In  the  north- 
ern half  of  the  county  it  is  rich  loam,  based  upon  red  clay,  very  pro- 
ductive. In  the  southern  jwrtion  the  soil  is  lighter,  the  clay  lying  deepet 
and  of  a  pale  yellow  color.  Leon  is  the  center  of  the  rich  agricultural 
counties  of  Northern  Florida,  and  no  district  of  the  same  extent  in  the 
country  can  offer  superior  inducements  to  cultivators  of  the  soil.  Short 
staple  cotton  has  been  the  principal  source  of  reliance,  but  wheat,  com^ 
rice,  rye,  oats,  sugar-cane,  tobacco,  and  all  the  diversified  products  of  a  rich 
agricultural  district  are  successfully  cultivated,  and  all  kinds  of  stock 
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raised  with  profit.  Whether  we  consider  its  unexceptionable  climate, 
the  beauty  of  its  undulating  surface,  the  variety,  abundance,  and  value 
of  its  timber,  the  fertility  of  its  soil,  with  its  adaptability  to  snch  a  vast 
catalogue  of  crops,  its  accessibility  to  markets,  its  abundance  of  good, 
pare  water,  its  general  healthfulness,  the  ease  with  which  the  soil  is  cul- 
tivated, the  intelligence  and  character  of  its  people,  the  number  of  its 
laboring  population,  or  the  cheapness  of  its  lands,  no  portion  of  the 
State  or  the  country  can  offer  superior  inducements  to  immigrants. 

The  beautiful  city  of  Tallahassee,  the  county  seat  and  capital  of  the 
State,  lies  near  the  center  of  the  county.  The  Jacksonville,  Pensacola 
and  Mobile  Eailroad  crosses  the  county  from  east  to  west,  and  the  Tal- 
lahassee Eailroad,  from  the  port  of  Saint  Mark's,  on  the  Gulf,  intersects 
it  at  the  capital.  The  name  Tallahassee,  signifying  beautiful  landj  was 
applied  by  the  Indians  to  this  region  of  country,  and  was  properly  appro- 
priated to  designate  the  capital  at  the  time  of  its  location. 

LIBERTY  COUNTY. 

Bounded  north  by  Gadsden ;  east  by  Leon  and  Wakulla  Counties, 
fiom  which  it  is  separated  by  the  Ocklockonnee  River;  south  by  Frank- 
hn;  west  by  Calhoun,  from  which  it  is  separated  by  the  Apalachicola 
Biver.  It  contains  an  area  of  aboat  850  square  miles.  It  is  sparsely 
popalated,  and  little  of  its  area  is  cultivated.  Its  characteristics  are 
the  same  as  Calhoun  and  Franklin.  Cattle-raising  is  the  principal  busi- 
ness, but  the  ordinary  staples  of  the  State  are  successfully  cultivat'Cd ; 
orange  culture  is  receiving  attention,  and  line  groves  attest  the  success 
of  this  important  product.    Bristol  is  the  county  seat. 

MADISON  COUNTY. 

Bounded  north  by  Georgia ;  east  by  Hamilton  and  Suwannee  Coun« 
ties  ftt>m  which  it  is  separated  by  the  Suwannee  Biver;  south  by  La- 
&yette  and  Taylor,  and  west  by  Jefferson,  from  which  the  Aucilla  River 
separates  it.  It  contains  750  square  miles,  and  forms  a  portion  of  the 
hch  agricultural  district  of  Middle  Florida.  The  lands  are  generally 
undulating,  and  some  portions  even  hilly;  a  small  part  of  the  south- 
eastern portion  is  flat.  The  western  half  is  very  fertile,  the  eastern 
generally  pine  lands  of  fair  quality  and  interspersed  with  lakes  and 
ponds.  The  better  lands  are  generally  underlaid  with  clay,  and  the  soil 
hch  and  generous.  Long  and  short  staple  cotton  have  formed  the  chief 
product  for  exportation,  and  as  high  as  12,000  bales  have  been  produced 
in  a  year.  Now,  while  cotton  continues  the  principal  staple,  the  prod- 
ucts are  becoming  more  diversified,  and  grass,  grain,  sugar  cane,  and 
vegetables  are  receiving  more  attention  and  are  found  remunerative, 
while  stock-growing  and  fruit  culture  are  successfully  prosecuted.  A 
larger  proportion  of  the  lands  of  Madison  County  are  under  cultivation 
than  of  any  other  county. 

Madison,  the  eounty  seat,  is  a  thriving  place  near  the  center  of  the 
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couuty,  oti  the  Jacksonville,  Fennacola  and  Mobile  Railroad,  trhich 
crosses  the  county  from  east  to  west.  One  of  the  largest  lumber  manu- 
facturing establishnieuts  in  the  State,  cmployiDg  a  capitn.1  of  ova 
$300,001),  is  situated  in  tbe  eaateru  portion  of  tUe  county ;  $30,0OU  aie 
invested  iu  grist-mills. 

Occnpies  the  northeast  corner  of  the  State,  and  is  bounded  north  and 
west  by  the  Saint  Marj''s  River,  which  separates  it  from  Georgia,  east 
by  the  Atlantic  Ocean  and  Dnral  County,  and  south  by  Duval.  It  eon- 
tains  about  600  square  miles,  including  Amelia  Islanil,  upon  which  tlie 
city  of  Feruandina,  the  county  seat,  is  located.  The  soil  of  Kai<saa 
County  varies  (ix>m  the  light  mulatto  soils  of  the  coast,  through  all  tlie 
intermediate  gradations,  to  the  stiff  clays  and  marls  in  the  lowlands  of 
the  rivers,  and  its  range  of  prodnctions  is  as  varied  as  the  soil.  On 
Amelia  Island,  the  edge  of  the  mainland,  and  scattered  along  her  rivers, 
are  soils  of  calcareous  sand,  that  are  adapted  for  the  finest  qualities  of 
long  staple  cotton,  and  the  cul  tu  re  of  tbe  peach,  grajie,  olive,  and  orange, 
while  the  fresh  marsh  and  black  rush  lands  attached  to  tbem  are  es- 
pecially suitable  for  gardening.  These  lands  are  easily  reclaimed,  ricb, 
moist,  and  close  to  shipping  opportunities,  so  that  the  shi|)ping  of  early 
vegetables  to  Northern  markets  forms  a  profitable  industry.  The  clay 
blutt's  along  tbe  Saiut  Mary's  River,  and  the  so-called  sand  bills  in  tb^ 
northwestern  corner  of  the  county,  form  a  third  distinct  bwly  of  agri- 
cultural hinds.  The  balance  of  the  lauds  of  the  county  are  pine  barrens, 
mostly  sandy,  and  interspersed  with  numerous  "bay-galls,"  cypresa 
I>onds,  and  savannas.  Tho  harbor  of  Feruandina  is  the  northern  ter- 
minus of  the  Atlantic,  Gulf  and  West  India  Transit  Railroad,  from 
Cedar  Keys,  and  is  one  of  the  best  harbors  for  sea-going  vessels  of  ilwp 
draught  south  of  Norfolk,  admitting  of  the  safe  anchorage  of  several 
hundreil  vessels  at  once,  and  with  an  eutrauce  easy  of  access,  and  giv- 
ing from  14  to  20  feet  of  water. 

8AIST   JOHN'S   COUKTir. 

Bounded  north  by  Duval,  east  by  the  Atlantic  Ocean,  south  by  Vol 
lusia,  and  west  by  Putnam  and  Clay  Counties,  from  which  it  is  sei>a 
rated  by  the  Saint  John's  River.  It  contains  970  square  miles.  Tin 
general  surface  is  level,  and  the  land  is  not  of  the  first  quality,  bfiiif 
mostly  tlat  pine  woods  and  palmetto  scrub,  with  some  hammoct;  '>n! 
its  location,  between  the  Saint  John's  River  and  the  Atlantic  Octao 
renders  it  more  exempt  from  frost  and  better  adapted  to  fruit  cultun 
than  more  interior  comities  in  the  same  latitude.  Orange  culture 
fmit  and  marketgardeningare  now  cominanding  attention,  while stoofc 
growing,  corn,  rice,  sugar  cane,  &c.,  are  profitable  branches  of  agrical 
tural  industry.  The  Matanzas  and  North  Rivers  lie  parallel  uith 
coast  on  the  east,  and  tbe  Saint  John's  Kiver  and  Lake  Crescent  on  ihi 
western  bonier. 
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Saint  Angustiiie,  the  oldest  city  on  the  continent,  rich  in  historic  in- 
terest, and  once  Anions  for  its  orange  groves,  fh>m  which  for  nearly  a 
centnry  the  nobles  and  grandees  of  Spain  derived  their  best  supply,  is 
the  county  seat,  and  a  port  of  entry  for  sea-going  vessels,  and  is  connected 
with  the  Saint  John's  River  by  railway  to  Tocoi,  and  a  railway  direct  to 
Jacksonville  is  in  process  of  construction.  It  is  proverbial  for  its  healthy 
and  delightful  climate,  and  is  a  popular  resort,  both  summer  and  win- 
ter, for  visitors  seeking  health  and  recreation. 

8UWANNEE  COUNTY. 

Bounded  on  the  nortii  by  Hamilton  County,  east  by  Columbia,  south 
by  Alachua  and  La  Fayette,  and  west  by  La  Fayette  and  Madison,  from 
which,  with  Hamiltcn  on  thenorth,  it  is  separated  by  the  Suwannee  Biver. 
Its  area  is  about  700  square  miles.  This  county  occupies  nearly  a  cen- 
tral position,  from  east-  to  west,  in  the  State,  and  the  Suwannee  and 
Santa  F6  Bivers  form  its  boundary  on  three  sides,  a  distance  of  over 
100  miles.  These  streams  are  navigable  for  steamboats  to  the  south- 
eastern part  of  the  county.  The  general  topography  is  rolling.  The 
toil  is  sandy,  in  some  parts  mixed  with  a  clay  subsoU.  Beds  of  marl, 
shell,  and  white  clay  fine  enough  for  pottery.  Limestone  and  sandstone 
abound,  the  latter  white  as  marble,  and,  when  first  exposed,  so  sofb  that 
it  may  be  cut  into  any  desirable  form,  and  becomes  hard  with  exposure. 
Lumbering  and  naval  stores  form  the  leading  industry,  as'  the  timber  is 
very  fine.  The  Jacksonville,  Pensacola  and  Mobile  Bailroad  crosses 
the  county  from  east  to  west,  and  is  intersected  from  the  north  by  the 
Savannah  Bailway  at  Live  Oak,  the  county  seat,  which  is  now  in  process 
of  extonsion  south,  with  Tampa  and  Charlotte  Harbor  as  the  objective 
points. 

SANTA  ROSA  COUNTY. 

Bounded  north  by  Alabama,  east  by  Walton  County,  south  by  the 
Golf  of  Mexico,  and  west  by  Escambia,  and  contains  about  1,600  square 
miles  of  territory.  The  surface  and  soil  and  the  natural  productions  are 
very  nearly  like  those  of  Escambia,  which  joins  it  on  the  west.  Lum- 
bering is  the  principal  business,  and  agriculture  has  received  little 
attention.  The  country  is  well  watered,  the  Escambia  Biver  and  Bay 
form  its  western  boundary,  and  Pensacola  Bay  and  Santa  Bosa  Sound 
lie  upon  its  southern,  while  the  Yellow,  Black  Water,  and  Clear  Water 
Bivers  and  various  creeks  divide  the  interior  of  the  county  and  dis- 
charge their  waters  into  Pensacola  Bay.  Milton,  located  at  the  head 
of  the  bay  and  at  the  mouth  of  the  Black  Water,  is  the  chief  town  and 
county  seat.  A  large  foreign  export  trade  in  lumber  and  timber  has 
long  been  conducted  from  this  port. 

TAYLOR  COUNTY. 

Bounded  north  by  Madison  County,  east  by  La  Fayette,  south  by  the 
Golf  of  Mexico,  west  by  the  Oulf  and  Jefferson  County ;  and  has  an  area 
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of  1,300  square  miles.  The  Aucilla  River  enters  the  Gulf  on  its  western 
boundary,  and  the  Isteenhatchie  on  the  eastern,  while  the  Econfina,  Fin- 
hoUoway,  and  Warrior  lie  intermediate.  There  are  several  sulphur,  iron, 
and  chalybeate  springs.  The  surface  is  generally  level,  the  lands  are 
pine  and  hammock,  and  toward  the  Gulf  coast  are  comparatively  poor. 
The  streams  abound  in  fine  fish,  the  coast  in  oysters,  and  the  forests  in 
game.  It  is  a  fine  range  for  cattle,  and  stock-growing  is  the  leading 
business;  though  cotton,  corn,  sugar  cane,  and  tobacco  for  home  nse  are 
produced  by  the  farmers.    Perry  is  the  county  seat^ 

WAKULLA  COUNTY. 

Bounded  on  the  north  by  Leon,  east  by  Jefferson,  south  by  the  Gnlf 
of  Mexico,  and  west  by  Franklin  and  Liberty  Counties,  from  which  it  is 
separated  by  the  Ocklockonnee  Biver.  It  has  an  area  of  about  650 
square  miles.  The  surface  is  generally  level,  though  sufficiently  undu- 
lating for  drainage.  The  lands  vary  from  light  pine  to  the  richest  ham- 
mock,  and  are  intersected  by  streams,  the  most  important  of  wbich  are 
the  Saint  Mark's,  Wakulla,  and  Sopchoppy.  There  are  numerous 
springs — sulphur,  chalybeate,  and  pure  water.  The  sulphur  springs  at 
Newport,  in  the  eastern  part  of  the  county,  were  formerly  a  popular  re- 
sort for  invalids,  and  the  famous  Wakulla  springs,  whose  transparent 
waters  create  the  sensation,  while  floating  on  its  surface,  of  being  sus- 
pended in  the  air,  forms  one  of  the  most  wonderful  and  attractive  feat- 
ures. The  port  of  Saint  Mark's,  at  the  mouth  of  the  river  o^  that  name 
and  the  terminus  of  the  Tallahassee  Railroad,  was  formerly  a  place  of 
considerable  commercial  importance;  the  construction  of  the  various 
lines  of  railway  from  the  Atlantic  ^ports  has  diverted  this  trade.  The 
streams  abound  in  fish,  and  the  coast  in  oysters,  and  with  the  facilities 
for  communication  with  the  markets  of  the  world  there  are  abundant 
inducements  for  settlement  and  cultivation.  Stock-growing  and  agri- 
culture are  the  leading  industries. 

Crawfordsville  is  the  county  seat,  and  is  near  the  center  of  the  county, 
and  in  a  fertile  and  productive  portion.  The  extension  of  the  railway, 
now  in  progress,  will  soon  afford  <x)mmunication  east  and  west  with 
the  railway  system  of  the  country. 

WALTON  COUNTY. 

Bounded  north  by  Alabama  and  Holmes  County,  east  by  Holmes  and 
Washington,  south  by  the  Gulf  of  Mexico,  and  west  by  Santa  Eosa 
County.  It  embraces  an  area  of  about  1,800  square  miles.  The  county 
was  first  settled  in  1823,  by  a  colony  of  Scotch  families,  who  located  m 
Uchee  Valley,  and  whose  decendants  still  possess  the  land.  The 
lands  of  Walton  County  are  principally  pine;  along  the  eastern  boundary 
much  of  the  soil  is  light,  but  there  are  exceptions,  notably  on  the  Choc- 
tawhatchie,  where  there  is  a  tract  15  miles  long  by  4  miles  wide  of  ex- 
"^^ing  fertility.    In  the  tJchee  Valley  is  another  tract  of  rich  land, 
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Trith  clay  sabsoil,  of  aboat  the  same  extent.  Along  the  eastern  and 
soathern  bonudaries  water  commnnication  with  the  Gulf  of  Mexico  is 
furnished  by  the  Choctawhatehie  Kiver  and  Bay,  both  navigable  for 
Bteamboats,  while  the  interior  is  watered  by  numerous  creeks  and  runs, 
some  finding  their  way  into  the  Ghoctawhatchie,  and  others  passing  west 
into  Pensacola  Bay.  The  Jaeksonville  and  Pensacola  Bailroad  will  cross 
this  county. 

CENTRAL  FLORIDA. 

This  division  is  made  up  of  the  territory  lying  between  the  parallels 
of  28^  and  30^  iN*.  latitude,  and  is  composed  of  the  counties  of  La  Fayette, 
Alachua,  Levy,  Marion,  Putnam,  Volusia,  Orange,  Sumter,  Hernando, 
and  the  southern  portion  of  Taylor,  Clay,  and  Saint  John's  Gountfes. 

The  surface  of  this  division  is  less-broken,  and,  as  a  whole,  more  level 
than  Northern  Florida.  It  has  more  of  savanna  and  marsh,  and  is  boun- 
tifully supplied  with  water,  having  the  Stinhatchie,  Suwannee,  Santa 
F6,  Withlacoochee,  Crystal,  Hillsborough,  Acklawaha,  and  Saint  John's 
Kivers,  and  is  profusely  studded  with  ppuds,  lakes,  and  smaller  streams. 
The  climate  is  very  perceptibly  milder,  not  only  from  its  more  southern 
geographical  position,  but  the  narrowness  of  the  peninsula  here,  giving 
an  average  breadth  between  the  ocean  and  the  Oulf  of  only  about  ninety 
miles,  exposes  it  to  the  daily  sweep  of  the  winds  from  either  side,  and 
by  this  means  the  extremes  of  both  heat  and  cold  are  very  essentially 
iDodified  and  ameliorated.  The  exposure  to  daily  winds  from  each  side 
increases,  also,  the  rain  supply,  so  that  this  division  has  more  frequent 
and  abundant  rains,  and  suffers  less  from  drought,  than  the  northern 
division. 

The  soils  of  Central  Florida  are  similar  to  those  of  Northern  Florida, 
with  a  large  proportion  of  hammock  and  savanna,  and  are  perhaps  of 
better  quality,  as  a  whole.  Levy,  Hernando,  Alachua,  Marion,  and 
Somter  Counties,  taken  together,  form  a  body  of  laud  that  for  produc- 
tive capacity  is  not  excelled  by  any  similar  body  in  the  United  States. 

The  staple  crops  are  similar  to  those  of  Northern  Florida,  but  the 
peculiar  adaptability  of  this  division  to  the  cultivation  of  the  sugar 
eane  and  all  semi-tropical  fruits  has  caused  cane  to  advance  rapidly 
of  late  in  the  estimation  of  farmers,  and  within  a  few  years  it  will  prob- 
ably become  the  leading  agricultural  production.  The  sugar  cane  in 
this  division  ratoons  for  six  or  eight  years  in  succession  without  pro- 
tection, and  often  attains  a  height  of  from  10  to  15  feet,  even  when  grown 
for  a  number  of  years  on  the  same  land  without  manure. 

Particular  attention  is  asked  to  the  statistical  return  of  crops  in  Her- 
nando County,  which  is  appended,  and  which,  with  other  facts  given, 
fully  sustains  the  assertion  that  Central  Florida  is  the  best  cane  region 
in  the  United  States,  and  probably  in  the  world. 

The  entire  division  is  the  natural  habitat  of  the  whole  citron  tribe; 
namerous  groves  of  the  wild  orange  have  been  found  and  still  occasion- 
ally appear,  and,  as  would  naturally  be  anticipated,  the  orange,  lemon, 
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and  lime  are  nataral  and  very  prolific  and  profitable  crops.  The  peadi 
and  the  fig  thrive  everywhere;  the  guava  and  the  banana  do  well  with- 
out protection;  and  the  pine-apple  is  cultivated,  although  it  does  not 
flourish  as  in  South  Florida.  Irish  and  sweet  potatoes,  melons,  and  all 
kinds  of  garden  vegetables  are  cultivated  with  great  success,  and  can 
be  brought  to  maturity  at  almost  any  season,  at  the  option  of  the  cnlti- 
vator. 

.    AULCHUA    COIWTY. 

Bounded  north  by  Suwannee,  Columbia,  and  Bradford  Counties,  from 
which  it  is  separated  by  the  Santa  F^  River;  east  by  Clay  and  Prntnam; 
south  by  Marion  and  Levy ;  and  west  by  La  Fayette  County,  from  whicli 
it  is  separated  by  the  Suwannee  Biver.  It  has  an  area  of  over  1,300 
square  miles,  and  embraces  almost  every  variety  of  lands  found  in 
the  State,  from  the  richest  hammock^  high  rolling  pine,  hickory,  and 
oak,  to  the  more  level,  heavy  timbered  pine  lands.  Its  elevation  above 
the  sea  is  from  50  to  250  feet;  it  has  numerous  lakes  and  streams, 
which  afibrd  good  water-power  and  abound  in  excellent  fish.  Lake 
Santa  F^,  in  the  northeast  portion  of  the  county,  is  believed  to  be  the 
highest  body  of  water  in  the  eastern  portion  of  the  State,  being  on  the 
ridge  from  which  waters  flow  to  the  Atlantic  Ocean  on  the  east  and  to 
the  Gulf  of  Mexico  on  the  west. 

The  Atlantic,  Gulf  and  West  India  Transit  Bailroad  runs  directly 
through  the  county,  from  the  northeast  to  the  southwest,  entering  the 
county  near  Santa  F^  Lake.  The  Peninsular  Bailroad  intersects  it  at 
Waldo,  a  growing  and  thriving  town  in  the  northeastern  portion  of  this 
county,  and  runs  nearly  due  south  to  Orange  Lake,  some  twenty  miles, 
and  is  being  extended  to  Ocala  and  thence  to  Tampa  Bay,  on  the  Gal& 
A  canal  is  nearly  completed  from  Waldo,  connecting  with  railroad,  and 
also  connecting  Lakes  Alto,  Santa  F^,  and  smaller  lakes,  opening  up  a 
large  area  of  excellent  lands  to  easy  access. 

Gainesville,  the  county  seat,  is  one  of  the  most  progressive  towDS 
in  the  State,  both  in  population  and  business.  The  population  of  the 
county  is  increasing  from  year  to  year,  and  the  agricultural  and  horti- 
cultural resources  are  developing  more  and  more  each  season. 

The  fruit  and  vegetable  industry,  only  as  yet  in  its  infancy,  has  al- 
ready assumed  large  proportions;  450,000  packages  alone  were  shipped 
over  the  railroad  the  past  season.  The  staple  crops  are,  long-staple 
and  upland  cotton,  sugar  cane,  rice,  corn,  root  crops,  vegetables  of  all 
kinds,  oranges  and  other  semi-tropical  fruits.  This  county  was  early 
selected  by  the  pioneer  settlers  as  one  of  the  best  in  the  State,  and  time 
has  proved  the  wisdom  of  their  choice.  From  the  northwest  to  the 
southeast  a  peculiar  limestone  formation  is  found,  the  crust  in  many 
places  having,  from  some  cause,  sunk  down;  these  depressions  are  gen- 
erally more  or  less  full  of  water,  and  connected  by  subterranean  waters; 
sinks  are  oval  and  conical  downwards,  and  from  10  to  40  feet 
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HBRNAKDO  COUNTY. 

Bonnded  north  by  Marion  and  Levy;  east  by  Sumter,  beiufi^  separated 
from  these  counties  by  the  Withlacoochee  Hiver;  south  by  Hillsborough 
County;  and  west  by  the  Gulf  of  Mexico.  Its  area,  over  1,600  square 
miles,  fronts  on  the  Gulf  60  miles,  extending  from  the  mouth  of  the 
Withlacoochee  south  to  Anclote  Eiver,  embracing  Crystal,  Homosassa, 
Cheseehowiska,  Wekiwachie,  Pithlochascoteei  and  Anclote  Rivers, which 
vessels  of  ordinary  draft  can  enter. 

No  comity  in  the  State  has  a  more  varied  topography,  or  greater  ad- 
vantages for  the  successful  prosecution  of  agricultural  and  horticultural 
pursuits,  or  is  so  attnictive  for  a  residence. 

Lands  high  and  rolling,  like  the  red  hills  of  ITorthem  Georgia;  high, 
smooth  tracts  of  pine  lands ;  extensive  hammocks  of  the  richest  soil ;  fre- 
quent marl  beds;  limestone;  large  springs  of  the  purest  water;  lakes  and 
rivers  abounding  in  fish ;  a  long  coast  with  frequent  harbors ;  the  bays 
aud  Gulf  always  afford  lish,  oysters,  and  sponge ;  a  climate  and  soil 
adapted  to  cultivation  of  cotton,  cane,  rice,  tobacco,  com,  oats,  grass, 
and  vegetables,  having  peculiar  advantages  for  growing  the  olive,  the 
different  varieties  of  the  citrus,  the  pine-apple,  guava,  banana,  and  all 
the  semi-tropical  fruits.  Transportation  is  year  by  year  becoming  more 
rapid  and  cheap,  and  access  to  and  from  markets  easier.  Immigration, 
enterprise,  and  industry  will  make  it  one  of  the  most  prosperous  and 
desirable  portions  of  the  South.    The  county  seat  is  Brooksville. 

LEVY  COUNTY. 

Bounded  north  by  Alachua,  east  by  Marion,  south  by  Hernando  and 
the  Gulf  of  Mexico,  and  west  by  the  Gulf  and  La  Fayette  County,  from 
which  the  Suwannee  Biver  separates  it.  It  has  an  area  of  over  1,000 
square  miles.  The  surface  is  generally  level,  being  mostly  flat  pine  wood 
laud.  The  Gulf  hammock,  a  tract  of  land  of  great  fertility,  of  some 
100,000  acres,  capable  of  producing  sugar  cane  equal  to  Louisana  bot- 
toms, occupies  the  southern  portion  of  the  county.  The  Suwannee 
Biver  enters  the  Gulf  on  the  western  boundary,  the  Withlacoochee  on 
the  southern,  with  the  Wacasassa  about  midway  between.  The  Atlan- 
tic, Gulf  and  West  India  Transit  Bailroad  runs  from  northeast  to  south- 
west through  the  county,  near  its  center,  and  intersects  the  Gulf  at  the 
harbor  of  Cedar  Keys,  where  vessels  find  entrance,  and  freight  and  pas- 
sengers are  transferred  from  the  Gulf  steamers  to  the  railroad,  thus 
affording  enlarged  facilities  for  direct  communication  with  the  marketB 
of  the  Korth  and  the  ports  of  the  Gulf.  The  county  possesses  peculiar 
advantages  for  the  production  of  sugar  cane  and  rice,  besides  the  ordi- 
nary product-s  of  long-staple  cotton,  vegetables,  semi-tropical  fruits ;  and 
Btoek-growing  forms  a  sure  reliance  for  revenue.  The  waters  on  the 
coast  at)ound  in  fish,  oysters,  and  turtle,  which  are  largely  gathered  for 
export  to  the  interior. 
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BroDSOD,  the  county  seat,  is  on  the  railroad,  the  centre  of  a  well-settled 
portion  of  the  county. 

LA  FAYBTTB  COUNTY. 

Bounded  north  by  Suwannee ;  east  by  Suwannee,  Alachua,  and  Levy, 
from  all  of  which  it  is  separated  by  the  Suwannee  River ;  south  by  the 
Gulf  of  Mexico ;  and  west  by  Taylor  County.  Contains  an  area  of  over 
1,200  square  miles.  The  land  is  principally  heavy  timbered  pine  lands, 
with  many  large  tracts  of  hammock,  a  portion  with  a  strong  clay  foun- 
dation and  productive.  The  principal  business  is  stock-growing  and 
lumbenng,  but  it  is  eligible  for  agriculture  and  ft*uit-growing,  and  the 
Suwannee,  which  skirts  its  eastern  boundary,  is  navigable  for  steamers 
to  Few  Troy,  the  county  seat. 

MARION  COUNTY. 

Bounded  north  by  Alachua  and  Putman,  east  by  Putman,  Volusia, 
and  Orange,  south  by  Sumter  and  Hernando,  and  west  by  Levy  County. 
Containing  an  area  of  1,000  square  miles.  It  is  one  of  the  large-st,  most 
fertile,  productive  counties  of  the  State,  especially  in  Sea  Island  cotton 
and  sugar  cane.  The  lands  are  generally  elevated  and  undulating,  and 
drain  both  to  the  Ocean  and  Gulf.  There  is  very  little  poor  and  un. 
available  lands,  the  most  being  rich  and  productive.  The  pine  lands  are 
almost  uniformly  good,  underlaid  with  clay,  marl,  limestone.  The  ham- 
mocks are  extensive  and  very  rich,  and  will  equal  the  best  lands  of  the 
Mssissippi  in  producing.  Sandstone  for  building  purposes  is  in  great 
abundance.  The  Ocklawaha  Eiver,  a  tributary  of  the  Saint  John's,  and 
navigated  by  steamers  daily,  runs  north  across  the  center  of  the  county. 

The  celebrated  Silver  Spring  forms  a  basin  of  two  or  three  acres  in 
extent  near  the  center  of  the  county;  it  pours  forth  a  volume  of  water 
trom  one  to  two  hundred  feet  wide,  discharging  into  the  Ocklawaha, 
Blue  Spring,  almost  as  remarkable,  and  not  much  inferior  in  size,  lies 
in  the  northwestern  portion  of  the  county,  and  sends  forth  a  stream  of  ' 
clear  blue  water  into  the  Withlacoochee  River,  some  twenty  miles  from  ; 
the  Gulf.  Sulphur  springs  are  numerous ;  the  most  noted  is  known  as 
Orange  Spring,  in  the  northeastern  portion  of  the  county,  which  was 
formerly  a  great  resort  for  invalids.  Orange  Lake,  celebrated  for  the 
large  orange  groves  on  its  borders,  which  arethe  most  extensive  of  any 
in  the  State,  occupying  an  area  of  over  1,000  acres,  lies  in  the  northern 
portion  of  the  county,  and  is  now  connected  by  the  Peninsular  Bailroad 
with  the  Atlantic,  Gulf  and  West  India  Transit  Railway  at  Waldo. 

Lakes  Churchill  and  Bryant,  in  the  eastern*,  and  the  beautiful  Lake 
Weir,  in  the  southern  part  of  the  county,  are  the  most  prominent  and 
attractive  of  the  inland  water  of  the  county. 

Ocala,  the  county  seat,  situated  six  miles  from  Silver  Spring,  is  a 
growing  business  town.  The  Peninsular  Railroad  is  completed  to  this 
enlace,  from  which  it  will  be  extended  southward  to  Tampa  and  Charlotte 
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Harbor,  on  the  Gulf  of  Mexico.  The  Florida  Southern  Bailway  from 
Palatka,  on  the  Saint  Johu's,  and  Gainesville,  on  the  Fernaudina  Bail- 
way,  is  finished  to  this  place,  and  is  to  be  extended  south  to  Tampa 
and  Charlotte  Harbor.  The  government  lands  as  well  as  State  lands 
are  being  rapidly  taken  up  by  homestead  and  purchase.  No  part  of  the 
State,  or,  in  fact,  the  South,  offers  greater  inducements  for  permanent 
location. 

OKAXGK   COUKTY. 

Bounded  north  and  east  by  Volusia  County,  which  is  separated  from 
it  by  the  Saint  John's  River,  south  by  Brevard  and  Polk,  and  west  by 
Polk,  Sumter,  and  Marion ;  with  an  area  of  2,300  square  miles.  The 
county  is  generally  high,  rolling  pine  land,  interspersed  with  clear- water 
lake«,  bays,  and  hammocks.  The  rolling  pine  lands  are  of  good  quality 
and  heavily  timbered ;  soil  dark  gray  loam,  with  sand  on  the  surface, 
based  upon  yellow  sandy  loam,  with  a  substratum  of  clay  and  marl. 
Portions  are  flat  pine  woo<ls  of  less  value.  Some  of  the  prominent  lakes 
are  Monroe,  Jesup,  Harney,  Eustis,  Apopka,  Dora,  Maitland,  Butler, 
and  Tohopekaliga.  These  lakes  are  from  3  to  50  square  miles  in  extent. 
There  are  innumerable  smaller  lakes,  with  areas  of  from  10  to  1,000 
acres.  The  shores  are  generally  abrupt,  rising  in  some  cases  to  70 
feet  above  the  water.  Fish  and  game  abound.  Stock-growing  has 
been  the  predominant  industry  until  later  years,  with  cotton,  corn,  and 
cane ;  but  now  fruit  culture  is  absorbing  general  attention,  and  the 
orange,  Jemon,  lime,  citron,  guava.  pineapple,  and  banana,  and  every 
variety  of  Southern  fruit,  are  extensively  cultivated.  No  county  in  the 
State  has  increased  in  x)opulation  and  improvement  so  rapidly  during 
the  last  ten  years  as  Orange,  and  large  accessions  from  the  Korthern 
and  Western  States,  of  refined,  cultured,  and  wealthy  citizens,  are  con- 
stantly being  made.  A  railroad  from  Sanford,  on  Lake  Monroe,  the 
head  of  the  larger  class  of  steamboat  navigation,  to  Orlando,  the  county 
seat,  has  been  constructed,  and  i9  in  process  of  construction  south 
through  the  county,  and  to  Tampa  and  Charlotte  Harbor.  The  Saint 
John's  and  Lake  Eustis  Eailway,  from  Astor,  on  the  Saint  John's,  to 
Fort  Mason,  on  Lake  Eustis,  has  also  been  completed,  an  extension  of 
which  to  Leesburg  will  probably  be  made.  The  industry,  energy,  and 
progressive  spirit  manifested  in  this  county  is  of  the  character  mani- 
fested in  the  North  and  Northwest,  and  cannot  fail  of  ultimate  success. 

Population,  1870, 2,195;  1880,  6,190— white,  5,494 ;  black,  696.  Num- 
ber acres  land  tilled,  13,166.  Farm  values,  $3,381,410;  farm  imple- 
ments and  machinery,  $52,040. 

PUTNAM  COUNTY. 

Bounded  on  the  north  by  Clay  County,  on  the  east  by  Saint  John's,  on 

the  south  by  Volusia  and  Marion,  and  on  the  west  by  Alachua  and  Clay, 

and  contains  an  area  of  over  800  square  miles.    The  Saint  John's  River 

runs  through  the  county  for  30  miles,  and  skirts  it  on  the  east  for  re. 
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mainder,  aftbrdiDg  meaDS  unexcelled  for  transportation.    Lake  George, 
a  bwly  of  water  about  10  miles  wide  by  20  long,  is  on  its  southern 
boundary,  and  Lake  Crescent,  of  beautiful,  clear  water,  12  miles  long, 
with  high  surroundings,  occupies  the  southeastern  corner,  and  connects 
with  the  Saint  John's  through  Dunn's  Creek.    The  OcklawaUa  River 
crosses  the  southern  portion  of  the  county  from  the  west,  and  enters 
the  Saint  John's  opposite  Welaka.    The  portion  of  the  county  lying 
east  of  the  Saint  John's,  and  extending  to  Crescent  Lake,  is  called 
Fruitland  Peninsula,  and  is  rich  and  fertile.    The  western  portion  of 
the  county  is  undulating,  in  sections  slightly  hilly,  with  a  sandy  surface 
soil  and  a  red  and  gray  subsoil,  intersiiersed  with  fresh-water  lakes, 
and  for  cotton  and  general  farming  is  the  best  part  of  the  county.    The 
June  lands  will  produce  10  bushels  of  corn  or  300  pounds  seed  cotton, 
and  the  hammock  20  bushels  of  corn  and  600  pounds  cotton  i)er  acre, 
without  fertilizing.    Nearer  the  Saint  John's,  generally  speaking,  the 
lands  are  less  rolling  and  fertile,  but  heavily  timbered.    Many  portions, 
however,  of  the  soil  are  rich  in  humus  and  otlier  products  of  vegetable 
decomposition.    The  lands  are  generally  high  enough  for  culture.    Dray- 
ton Island,  embracing  2,000  acres,  and  a  part  of  the  county,  is  famous 
for  its  rich  soil  and  marl.    The  county  contains  nearly  every  varied 
of  Florida  soil — swamp  lands,  high  and  low  hamn)o<5k,  heavily  timbered 
with  hickory,  oak,  and  other  hard  woods,  and  the  different  qualities  of 
pine  land,  clay,  sand,  marl,  and  shell.    A  number  of  the  finest  and  oldest 
orange  groves  of  the  State  are  situated  in  this  county.    There  are  fully 
5,000  acres  in  the  county  specially  devoted  to  the  cultivation  of  the 
orange.    The  fruit  culture  aiid  vegetable  production  for  Northern  and 
Western  markets  form  a  leading  and  profitable  business,  while  cotton, 
rice,  sugar,  corn,  and  other  staples  are  a  permanent  reliance  for  agri- 
cultural industry.    There  are  forty-three  schools,  twenty-one  post-offices, 
and  more  than  a  dozen  places  in  the  county  where  considerable  manu- 
facturing and  a  large  mercantile  trade  is  carried  on. 

Palatka  is  the  county  seat,  and  one  ol  the  best  business  towns  of  the 
State,  situate  at  the  head  of  navigation  for  dt^ep  draft  steamers  and 
sailing  vessels,  and  near  the  coufiuence  of  the  Ocklawaha.  It  i)o$sesse» 
advantages  which  cannot  fail  of  rendering  it  a  fine  commercial  city.  It 
has  beautiful  churches^  good  schools,  a  nunnery,  and  two  or  three  of  the 
largest  hotels  in  the  State.  A  narrow-gauge  railroad  from  here  to  Gaines- 
ville, and  thence  to  Ocala,  has  been  completed,  and  is  being  extended 
to  Tampa  and  Charlotte  Harbor.  Palatka  is  connected  by  telegraph 
with  all  parts  of  the  country.  At  San  Mateo,  6  miles  south  of  Palatka, 
is  an  extensive  orange-packing  house,  and  the  *^  San  Meteo  Institute," 
an  excellent  institution  of  learning,  free  in  part. 

8UMTEK   COUNTY. 

Bounded  north  by  Marion  County,  east  by  Orange,  south  by  Polk, 
and  west  by  Hernando,  from  which  It  is  separated  by  the  Withlacoochie 
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Biver,  and  has  au  area  of  over  1,300  square  miles.  The  g^eral  charac- 
teristics of  Sumter  are  the  same  as  Orange,  Polk,  Hernando,  and  Marion 
Coanties,  by  which  it  is  surroundeci.  The  Ocklawaha  River  connects 
the  waters  of  Lakes  Gritiin,  Harris,  and  Eustis,  in  the  northeastern  por- 
tion of  the  county,  with  the  Saint  John's;  and  Lake  Pansofka,  on  the 
west,  connects  with  the  Gulf  through  the  Withlacoochie.  A  chain  of 
lakes  in  the  southeastern  portion  of  the  countj'  connects  with  Lake 
Harris  through  the  Pilaklikaha  Creek.  On  the  east  of  these  lakes  a 
high  rolling  pine  woods  country  extends  for  miles;  on  the  west  are  fine 
hammock  lands  and  grass  lands  for  stock.  The  lands  in  the  northern 
and  western  portion  of  the  county  also  are  exceptionally  good,  and 
orange-growing  is  the  prevailing  interest.  The  acres  planted  in  orange 
groves  are  numbered  by  the  hundreds,  and  the  bearing  trees  by  the 
tens  of  thousands.  No  county  in  the  State  is  better  adapted  to  fruit- 
growing, while  stock-raising  and  the  agricultural  staples  of  the  South 
afford  a  sure  reliance  for  the  profitable  investment  of  labor  and  capital. 
Leesburg,  located  at  the  head  of  Lake  Griffin  and  between  that  and 
Lake  Harris,  is  the  county  seat.  The  Ocklawaha  River  is  navigable  for 
small  steamers,  and  a  railway  extends  from  Lake  Eustis  to  Astor,  on  the 
Saint  John's  River. 

The  Tropical  Railway  connects  with  Fernandina,  and  the  Florida 
^Qthern  with  Gainesville  and  Palatka.  Both  are  in  process  of  construc- 
tion south,  with  the  view  of  completion  to  Tampa  Bay  and  Charlotte 
Harbor. 

VOLU.SIA   COUXTV. 

Bounded  north  by  Saint  John's  County  and  the  Atlantic  Ocean,  east 
by  the  Atlantic,  south  by  Brevard  and  Orange,  and  west  by  Orange 
€ounty,  from  which  it  is  separated  by  the  Saint  John's  River.  It  con- 
tains about  1,800  square  miles.  T|ie  Saint  John's  River  runs  the  entire 
length  of  its  western  border,  and  the  Halifax  and  Hillsborough  Rivers, 
or  lagoons,  traverse  the  entire  eastern  boundary,  with  only  a  narrow 
«trip  of  laud,  formed  by  the  winds  and  waves  of  the  ocean,  extending 
between  Ihem  and  the  ocean.  It  is  one  of  the  most  progressive  and 
thriving  counties  in  the  State.  The  )ands  along  the  west  bank  of  the 
Halifax  and  Hillsborough  Rivers,  four  or  five  miles  wide,  are  the  richest 
hammocks,  and  were  cultivated  in  sugar  cane  at  a  very  early  period  by 
the  English  and  Spaniards,  the  remains  of  whose  extensive  works  still 
«xist.  It  is  said  that  four  hogsheads  of  sugar  per  acre  have  been  and 
-can  be  still  produced  on  these  lands.  West  of  this  is  a  belt  of  prairie, 
interspersed  with  pine  and  cabbage  palnfetto,  extending  the  entire 
length  of  the  county,  and  affording  magnificent  grazing  for  stock.  !Next, 
further  west,  extending  from  the  northern  end  of  the  county  south  about 
^0  miles,  and  varying  in  width  from  2  to  6  or  7  miles,  is  a  high  rolling 
pine  country,  considered  by  many  the  best  for  orange  culture,  on  which 
•are  hundreds  of  beautiful  young  groves;  from  this  southward  is  a  high 
ix>lling  pine  scrub,  until  the  Saint  John's  is  reached  with  its  varying 


36  FLORIDA:    ITS    CLIMATE,    SOIL,    PRODUCTIONS, 

banks  of  rich  hammock  and  savanna.    Springs,  lakes,  and  ponds  abound 
all  through  the  countj'.    Enterprise,  on  Lake  Monroe,  is  the  connty  seat. 

SOUTHERN  FLORIDA. 

South  Florida,  consisting  of  that  portion  of  the  peninsula  south  of 
latitude  28°  north  latitude,  is  composed  of  the  counties  of  Hillsboroogb, 
Polk,  Brevard,  Monxoe,  Manatee,  and  Dade.  From  its  low  latitude,  its 
peculiar  location,  as  interposed  between  the  Gulf  of  Mexico  and  the 
Atlantic  Ocean,  and  its  proximity  to  the  Gulf  Stream,  this  division  has 
marked  characteristics*  which  specially  distinguish  it. 

The  surface  is  in  the  main  flat,  and,  excepting  the  extension  within 
its  northern  portion  of  the  flattened  ridge  or  plateau  upon  which  the 
State  is  mostly  situated,  the  greatest  elevations  found  are  around  the 
external  boundaries,  while  the  depressions  are  in  the  interior,  causing 
it  to  resemble  the  basin  of  a  shallow  lake.  Thus  constructed,  and  under 
the  influence  of  the  rain-bearing  clouds  from  both  sides,  while  the  eleva- 
tion of  the  exterior  border  prevents  the  easy  egress  of  superabundant 
water,  this  division  is  not  only  well  supplied  with  rivers,  streams,  and 
small  lakes,  but  has  also  the  broad,  shallow  lake  of  Okeechobee,  and 
that  remarkable  receptacle  of  surplus  fresh  water,  called  the  Everglades, 
within  its  borders,  and  occupying  a  large  portion  of  its  extent.  It  is 
quite  probable  that  a  clearing  out  of  the  obstructions  formed  in  the 
channels  of  the  numerous  river  courses  reaching  out  from  the  interior  to 
the  Gulf  and  Ocean  will  relieve  this  section  from  overflow  in  the  season 
of  excessive  rainfall,  and  reclaim  a  large  territory  of  rich  and  most 
fertile  lands,  which,  under  the  fostering  influences  of  a  climate  of  un- 
surpassed mildness,  become  exceedingly  valuable  for  their  immense 
productiveness  in  si>ecial  crops.  Tbe  savannas  or  grass  prairies  that 
are  liable  to  periodical  inundation  during  part  of  the  year,  but  hidden 
with  a  rich  growth  of  nutritious  grasses  during  the  balance  of  the  time, 
form  a  characteristic  feature  of  South  Florida,  and  constitute  some  of 
the  best  cattle  ranges  in  the  world. 

The  climate  is  singularly  equable  and  uniform,  the  diflTerence  between 
summer  and  winter  being  very  slight,  and  the  range  of  the  thermometer 
during  the  year  confined  within  very  narrow  limits.  Wa.rmer  in  winter 
and  cooler  in  summer  than  any  other  portion  of  the  State,  the  climate 
is  equal  to  that  of  the  most  favored  regions  of  the  world,  and  nearly 
resembles  that  of  the  Sandwich  Islands. 

The  crops  in  this  section  would  not  include  the  cereals  grown  with 
success  in  Northern  Florida,  and  even  corn  is  not  grown  with  much  suc- 
cess, while  the  apple,  pear,  and  peach  do  not  do  as  well;  but^  on  the 
other  hand,  long-staple  cotton,  sugar  cane,  rice,  jute,  ramie,  tobacco,  in- 
digo, cassava,  arrowroot,  cott'ee,  the  olive,  grape,  orange,  lime,  lemon, 
citron,  almond,  date,  cocoauut,  pineapple,  banana,  plantain,  and  all 
the  semi-tropical  and  tropical  fruits  thrive  as  well  as  in  any  part  of  tbe 
world.    The  keys  and  islands  which  line  the  coast  on  either  side,  and 
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vary  in  extent  from  a  few  acres  to  a  number  of  square  miles,  are  equally 
available  for  tropical  products. 

BREVARD    COUNTY. 

Bounded  north  by  Orange  and  Volusia  Coauties,  east  by  the  Atlan- 
tic Ocean,  south  by  Dade,  and  west  by  Orange,  Polk,  and  Manatee 
Counties.  It  extends  along  the  coast  for  100  miles,  and  contains  an 
area  over  4,000  square  miles.  The  famous  Indian  River  extends  along 
its  eastern  boundary,  the  Kissimee  River  and  Lake  forming  its  western 
boundary.  The  climate  is  even  and  pleasant  through  the  year.  Game 
is  plenty,  and  green  turtle,  fish,  and  oysters  abound.  Stock-raising  is 
largely  pursued ;  the  cattle  having  a  good  range,  are  of  good  size  and 
in  good  condition.  Along  Indian  River,  the  west  bank  of  which  is  from 
10  to  30  feet  above  the  ocean,  settlements  are  being  made.  Indian 
River  has  a  reputation  for  it^  oranges  and  pineapples,  and  all  semi-trop- 
ical fruits,  which  here  grow  in  perfection.  The  county  seat  is  Titus- 
ville,  a  thriving  town  on  Indian  River. 

DADE    COUNTY. 

Bounded  north  by  Brevard  County,  east  and  south  by  Atlantic  Ocean, 
and  west  by  Monroe  County.  Has  an  area  of  over  5,000  square  miles. 
Lake  Okeechobee,  an  inland  sheet  of  water,  of  over  500  square  miles, 
without  any  visible  outlet  to  ocean  or  gulf,  occupies  the  northwestern 
comer  of  the  county,  the  famous  everglades  the  largest  portion  of  the 
remainder.  Along  the  Atlantic  coast  there  is  »  strip  of  elevated  rocky 
pine  lands,  3  to  15  miles  wide,  skirted  by  a  prairie  or  savanna,  from  a 
half  mile  to  a  mile  in  width,  reaching  to  the  everglades.  This  rich  al- 
lavial  prairie  is  covered  with  an  immense  growth  of  grass.  The  climate 
i8  very  equable,  the  extremes  being  from  51°  to  92^.  From  May  to 
October  rains  are  frequent ;  during  the  remainder  of  the  year  there  is 
little  rainfall.  In  tbe  vicinity  of  Biscayne  the  land  is  covered  with  an 
undergrowth  of  comptie,  which  yields  an  excellent  article  of  starch  and 
farina,  similar  to  arrowroot.  Dade  County  is  the  least  populous  county 
in  the  State.    Miami  is  the  county  seat. 

The  following  detailed  description  of  this  county,  and  the  section  of 
the  State  adjoiding,  was  furnished  by  Lieutenant-Governor  Gleason,  a 
resident  of  the  county,  and  published  in  a  State  paper.  It  is  of  interest 
as  conveying  a  definite  idea  of  the  local  advantages  of  this  entire  por- 
tion of  the  State,  extending  from  Jupiter  Inlet  to  Cape  Sable,  including 
the  keys  and  islands  along  the  reefs  and  everglades : 

The  keys  are  a  aeries  of  islands  extending  along  the  south  coast,  from  Cape  Florida 
to  the  Dry  Tortugas,  lying  between  the  mainland  and  the  Florida  Reefs,  and  within 
from  3  to  5  miles  of  the  Gulf  Stream.  They  are  of  a  similar  character,  being  of  gen- 
eral formation  and  very  rocky.  Some  are  only  a  few  acres  in  extent,  while  others 
contain  as  many  as  15,000  acres.  Cayo  Largo  is  the  largest.  These  keys  are  only  a 
few  feet  above  tide- water,  and  are  principally  covered  with  a  growth  of  hard- wood 
limber,  consisting  of  mastic,  red  and  sweet  bay,  gnmbo-limbo,  crab  wood,  palmetto,   • 
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mangrove,  and  a  variety  of  oake.  The  Und  is  too  rocky  to  admit  of  general  coltiTs- 
tion,  but  is  well  adapted  to  the  growth  of  cocoannts,  aloes,  sisal  hemp,  and  pineapplei, 
all  of  which  seem  to  live  on  a  rocky  soil,  and  grow  here  with  bat  very  little  attention. 
Between  these  keys  and  the  mainland  is  Barnes'  Sound  and  Biscay ue  Bay.  Baner* 
Sound  and  Card's  Sound  are  interspersed  with  innumerable  small  keys,  covered  with 
mangroves,  and  are  under  water  at  high  tides,  and  are  the  resort  of  snipe,  curlew,  tod 
other  birds.  In  both  of  these  sounds  and  Biscayne  Bay  are  great  quantities  of  tintle 
and  sponges  of  the  finest  and  best  varieties.  The  sponges  and  turtles  taken  from  ihm 
waters  exceed  $100,000  in  value  per  annum. 

The  bay  and  all  the  passages  between  the  keys  and  the  streams  running  into  the 
bay  from  the  mainland  are  well  supplied  with  a  great  variety  of  fish,  such  as  mallet, 
sheepshead,  grouper,  &o.,  while  incredible  quantities  of  kingfish  and  Spanish  msok- 
erel  are  caught  on  the  border  of  the  Gulf  Stream. 

Biscayne  Bay  is  an  excellent  harbor  for  all  vessels  drawing  less  than  10  feet  of 
water,  and  can  be  ent'Cred  at  all  times.  The  everglades  are  a  vast  shallow  lake,  ovei^  . 
grown  with  grass,  pond- lilies,  and  other  aquatic  plants,  interspersed  with  inmunen- 
ble  small  islands  of  from  1  to  100  acres  each.  These  islands  are  principally  hanmiock 
lands  covered  over  with  a  growth  of  live  and  water  oaks  and  cocoa  plums,  with  u 
undergrowth  of  morning-glories,  grapes,  and  other  vines,  and  are  extremely  fertile* 
The  water  is  from  4  inches  to  4  feet  deep,  and  is  very  clear  and  pure.  In  many  places 
are  channels  and  sinks  where  the  water  is  from  10  to  50  feet  deep;  these  holes  are  well 
supplied  with  fish,  of  which  the  trout  is  the  most  desirable.  Alligators  and  turtle  are 
abundant,  and  panthers,  wild  cats,  and  bears  are  quite  numerous. 

Flowers  of  the  sweetest  fragrance,  and  of  every  hue  and  color,  greet  the  eye.  Tl«e 
border  and  outer  margin  of  the  everglades  is  prairie  of  from  one-fourth  to  one  mile  in 
breadth,  and  comprises  some  of  the  finest  and  richest  land  in  America,  having  oned 
been  a  portion  of  the  everglades,  and  formed  by  the  receding  of  the  waters.  The  soil 
is  sandy,  with  a  mixture  of  lime  and  vegetable  matter,  and  freely  effervesces  when 
brought  in  contact  with  acids. 

The  strip  of  land  between  Biscayne  Bay  and  the  everglades  is  from  3  to  15  miles  ia 
breadth,  and  is  principally  rocky  pine  land,  with  an  undergrowth  of  a  species  of  lago- 
palm,  called  by  the  Indians  ^'  koonitie,"  which  name  has  been  generally  adopted  by 
the  whites.  It  makes  a  very  good  article  of  starch,  and  excellent  gavini,  which  caa- 
not  be  distinguished  from  Bermuda  arrowroot  except  by  microscopic  tests. 

This  section  of  the  country  has  evidently  been  an  uplift  or  upheaval,  as  the  rook 
dips  at  an  angle  of  about  twenty-three  degrees,  and  slopes  both  toward  the  bay  and 
the  everglades.  The  rock,  in  many  places,  is  in  circular  form,  and  is  coral.  The  soil 
is  sandy,  which,  mixing  with  the  decomposed  li^e  of  the  coral  rock,  forms  an  excel- 
lent and  inexhaustible  soil  for  grapes  and  sugar  cane.  The  country  north  of  Biscayne 
Bay,  towards  Jupiter  Inlet,  is  of  a  similar  character  to  that  already  described,  with 
the  exception  that  there  is  no  rock.  Fine  springs  of  water  are  found  in  different  locali- 
ties, and  burst  forth  with  great  force;  some  of  these  are  mineral  springs,  principallT 
chalybeate.  Sea-island  cotton  is  grown  here,  and  it  is  a  perennial,'  and  can  be  picked 
several  times  each  year.  Grapes  flourish  well,  and  are  not  subject  to  mildew,  and  ripen 
about  the  middle  of  May.  Tobacco  raised  along  the  bay  will  compare  with  the  best 
of  Cuba.  Bananas,  plantains,  oraoges,  coffee,  dates,  pineapples,  rice,  indigo,  sugar, 
apples,  arrowroot,  cassava,  all  grow  and  t)^rive,  as  well  as  the  garden  vegetables  of 
the  Northern  and  Middle  States.  Indigo,  when  once  sown,  remains  in  the  ground  and 
ratoons  as  it  is  cut  off.  Sugar  cane  ratoous,  and  requires  planting  only  onoe  from 
four  to  five  years.  Sugar  cane  can  be  raised  here  with  less  labor  than  in  Cuba,  as  the 
land  is  easier  cultivated,  and  a  sugar  plantation  can  be  made  for  one-fifth  of  the 
money  which  it  can  in  Louisiana. 

This  section  of  the  State  is  capable  of  producing  all  the  products  of  the  West  In- 
dies, and  there  is  no  doubt  that  when  this  portion  of  the  oountTy  becomes  known  it 
•  will  be  rapidly  developed.    Sea-island  cotton  can  be  raised  with  half  the  labor  that 


AND   AGRICULTURAL    CAPABILITIES.  39 

i  8  required  in  the  northern  part  of  this  State  or  in  Sonth  Carolina,  as  this  is  beyond 
the  region  of  frost.  The  climate  is  very  agreeable,  being  tempered  by  the  Giilf 
Stream.  It  is  not  as  warm  here  in  sammer  as  in  New  York,  or  as  cold  in  winter 
as  in  Cuba,  as  there  are  no  mountains  or  high  elevations  of  land.  The  thermometer 
averages  73^,  and  the  extremes  are  51^  and  92^. 

There  is  a  constant  sea-breeze  off  the  Gnlf  Stream,  commeocing  abont  8  o'clock  a. 
m.  and  lasting  nntil  nearly  snndown.  The  climate  is  very  exhilarating,  and  a  white 
man  can  do  as  mnch  labor  in  a  day  as  in  any  portion  of  the  United  States. 

The  constant  Indian  wars,  which  htkve  been  more  severly  felt  in  this  county  than 
in  any  other  portion  of  this  State,  have  retarded  its  growth  and  prevented  its  develop- 
ment. Biscayne  Bay  is  within  fonr  days  of  New  York,  and  is  the  best  locality  in  the 
United  States  for  raising  vegetables  and  frnit  for  that  market.  All  kinds  of  vegetables 
can  be  raised  in  the  winter,  and  pineapples  and  limes  are  three  weeks  earlier  at  this 
place  than  in  the  Bahamas  or  Cuba. 

HILLSBOROUGH  COUNTY. 

Bonnded  north  by  Hernando,  east  by  Polk,  south  by  Manatee  County, 
and  west  by  Gulf  of  Mexico.  It  contains  abont  1,500  square  miles,  em- 
bracing Clearwater  Harbor,  Tampa  and  Hillsborough  Bays^  with  the 
HQlsborougb,  Alafia,  and  Little  Manatee  Rivers  entering  from  the  north 
and  west,  and  many  keys  or  islands  on  the  coast.  The  land  lies  more 
level  than  in  Hernando  County,  and  though  generally  lighter,  is  still 
fertile.  Tampa  City,  a  port  of  entry  situated  at  the  head  of  Tampa  Bay 
and  mouth  of  Hillsborough  River,  is  a  thriving  place,  and  the  county 
seat.  The  citizens  are  enterprising,  and  the  cultivated  lands  and  orange 
groves  in  city  and  vicinity  show  constant  progress.  Cattle-raising  for 
export  has  always  been  a  leading  business  in  this  and  adjoining  counties. 
Large  numbers  are  exported  annually  to  Cuba.  Recent  immigration 
and  increased  population  has  led  to  very  extensive  cultivation  of  oranges 
and  semi-tropical  fruits  and  vegetables,  for  which  there  is  no  better  sec- 
tion, as  climate,  soil,  and  transportation  are  favorable.  Some  tropical 
fruits  have  been  successfully  cultivated.  The  usual  Southern  staples  of 
cotton,  cane,  and  rice  are  raised,  as  also  field  crops  of  all  varieties  com- 
mon to  other  sections.  There  are  now  five  lines  of  railroads  in  contem- 
plation, three  of  which  are  in  process  of  rapid  construction,  from  the 
Saint  John's  River  and  the  Atlantic  ports,  with  Tampa  as  the  objective 
point. 

MANATKE   COUNTY. 

Bounded  north  by  Hillsborough  and  Polk;  east  by  Brevard  and  Dade 
Counties,  being  separated  from  the  latter  by  Lake  Okeechobee;  south 
by  Monroe  County,  and  west  by  the  Gulf  of  Mexico;  containing  an 
area  of  over  5,000  square  miles,  and  embracing  the  northern  portion  of 
Charlotte  Harbor,  the  southern  portion  of  Tampa  Bay,  Sarasota  Bay, 
and  the  numerous  islands  adjacent.  Peace  Creek,  rising  in  Polk  County, 
subdivides  the  county  near  the  center,  and  runs  south  to  Charlotte  Har- 
bor, having  numerous  tributaries,  which,  with  many  lakes,  water  the 
interior  of  the  county.  The  Myakka  River  discharges  into  the  harbor 
further  westward,  and  the  Manatee  River,  in  the  northwestern  part  of 
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the  county,  enters  Tampa  Bay.  The  surfaee  is  generally  level,  lands 
light,  piney  woods,  hammocks,  and  prairie.  Pine  Level  is  the  ooanty 
seat. 

Along  the  rivers  and  borders  of  lakes  the  land  is  very  productive;  a 
large  portion  of  the  country  is  given  up  to  stock-raising,  which  is  a  lead- 
ing and  profitable  business.  Over  100,000  head  subsist  at  no  cost  or 
care,  except  the  gathering  to  brand  and  mark,  or  for  sale  and  delivery. 
Key  West,  Cuba,  and  other  is  lands  afford  a  constant  and  good  market, 
and  steamers  and  vessels  are  regularly  engaged  in  the  transportation, 
mostly  from  Tampa  Bay  and  Charlotte  Harbor.  There  are  many  stock- 
men who  count  their  herds  by  the  tens  of  thousands.  Peace  Creek,  a 
large  stream,  is  susceptible  of  steam  navigation  through  the  county, 
and  is  attracting  immigrants,  especially  those  who  seek  an  equable 
climate,  and  to  locate  below  what  is  called  the  frost-line.  Long-staple 
cotton,  cane,  rice,  tobacco,  do  well,  and  will  become  leading  staples  of 
export. 

MONROE   COUNTY. 

Sounded  north  by  Manatee,  east  by  Dade,  south  and  west  by  the  Gulf 
of  Mexico.  It  has  an  area  of  about  5,000  square  miles,  a  large  portion 
of  which  is  occupied  by  what  is  known  as  the  Big  Cypress  Swamp  and 
the  Everglades.  The  county  includes  the  numerous  keys  and  islands 
off  the  Florida  southern  coast,  the  most  important  of  which  is  Key 
West,  where  the  principal  wealth  and  population  are  located,  and  the 
southern  portion  of  Charlotte  Harbor,  Pine,  Sanibel,  and  other  islands. 
The  Caloosahatchie  traverses  the  northern  portion  of  the  county  and 
enters  Charlotte  Harbor,  and  is  navigable  as  high  up  as  Fort  Thomp- 
son, some  30  miles  from  its  mouth.  It  is  contemplated  to  connect  this 
river  with  the  great  lake  Okeechobee  and  drain  the  extensive  country 
aboat  the  lake.  The  northern  portion  of  the  county  is  adapted  to  semi- 
tropical  and  tropical  fruits,  and  also  many  of  the  keys,  which  are  already 
famous  for  cocoanuts,  pineapples,  and  bananas.  Key  West  is  the 
county  seat. 

POLK  COUNTY. 

Bounded  north  by  Sumter  and  Orange  Counties,  east  by  Orange  and 
Brevard,  south  by  Manatee,  and  west  by  Hillsborough.  The  Kissimmee 
Lake  and  Biver  separates  it  from  Brevard.  It  has  an  area  of  at)oat 
1,900  square  miles,  and  its  general  characteristics  are  the  same  as  Sum- 
ter and  Manatee.  The  surface  is  undulating,  the  lands  hammock,  pine, 
and  prairie,  dotted  all  through  with  small  lakes  of  clear  water  abound- 
ing in  fish.  The  prairies  are  the  range  for  herds  of  cattle,  of  which  there 
are  100,000  head  in  the  county.  Bartow,  situated  on  Peace  Creek  or 
River,  is  the  county  seat,  and  a  thriving  business  place.  The  lands 
within  2  or  3  miles  of  Peace  Creek  and  its  tributaries  are  excellent  farm- 
ing lands  and  well  adapted  to  the  culture  of  the  orange  and  semi-tropi- 
cal and  some  tropical  fruits. 
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PRODUCTIONS  OP  FLORIDA. 

Having  thus  presented  a  general  survey  of  the  climate,  soil,  and 
topography  of  the  State,  in  which  I  have  made  free  use  of  the  material 
furnished  through  official  publications  and  well-authenticated  sources, 
I  next  proceed  to  consider  the  productions  and  agricultural  capabilities 
of  Florida.  In  this  I  shall  avail  myself  of  the  practical  experience  of 
those  who  have  labored  to  develope  these  resources. 

So  much  has  been  said  of  the  vast  scope  of  vegetable  growth  in  Flor- 
ida that  it  is  a  cause  of  surprise  to  all  strangers  and  suspicion  to  many, 
as  though  there  might  be  well-grounded  suspicion  of  exaggeration  or 
overstatement.  On  this  account  it  is  deemed  best  to  refer  to  some  of 
the  older  standard  writers  on  this  subject. 

In  the  "Observations"  of  Charles  Vignolles,  published  in  New  York 
in  1823,  on  page  99,  we  find  the  following: 

The  foUowing  list  of  productions  capable  of  being  raised  in  Florida  has  been  made 
out  with  some  pains,  and  it  is  believed  all  these  stated  are  profitable  and  practicable 
articles : 


Oranges,  various  kinds, 

Lemons, 

Lime, 

Citron, 

Shaddock, 

Mango, 

Pawpaw, 

Cocoa, 

Dates, 

Sweet  Almond, 

Bitter  Almond, 

Pistachio, 

Acoaqua, 

Gum  gleni. 

Fustic, 

Balsam, 

Hemp, 

Camphor, 

Fraukincenne, 

Leeche  plant  of  China, 

The  olive, 

The  vine,  all  varieties, 


Currants,  Zante, 
Pineapple, 

Plantain, 

Banana, 

Yam,  * 

Bread-fruit, 

Arrowroot, 

Galluuts, 

Doliahos,  or  soj-leaii. 

Jalap, 

Tree  rhubarb. 

Ginger, 

Gum  guiacum, 

Brazlletto, 

Senna, 

Turkey  madder 

Balm  of  Gilead, 

Cloves, 

Liquid -amber. 

Aloe, 


Cinnamon, 

Pimento, 

Sago  x)alm, 

Red  pepper, 

Saponica, 

Jesuit's  bark, 

Besine, 

Palma  Christi,  castor-bean, 

Tea, 

Sugar, 

Tobacco, 

Rice, 

Cotton, 

Silk, 

Cork-oak^ 

Chestnut, 

Sassafras, 

Sarsaparilla, 

True  opium  poppy, 

Tumeric, 

Nutmegs. 


Such  a  list  seems  wonderful  enough  as  attributed  to  a  single  State, 
but  this  list,  made  fifty  years  ago,  is  far  from  comprising  all  the  products 
which  may  be  profitably  cultivated,  or  are  within  the  capacity  of  this 
soil  and  climate. 

Besides  the  staples  common  to  more  northern  latitudes,  cotton,  wheat, 
rye,  oats,  peanuts,  cow-pease,  Irish  and  sweet  potatoes,  melons,  and  all 
the  variety  of  garden  vegetables,  and  the  strawberry,  blackberry,  huckle- 
berry, plum,  pomegranate,  and  quince,  we  may  add  coflfee,  cassava,  in- 


42  FLORIDA:     ITS    CLIMATE,    SOIL,    PRODUCTIONS, 

digo,  cochineal,  Sisal  hemp,  the  gnara^  tamarind,  sapadillo,  avocadik 
pear,  mamie-s^pple,  cu8tard-apple,  pecannat,  &c. 

The  year  following  the  acquisition  of  the  territory  of  Florida,  1822,  a 
French  geutletnan,  Peter  Stephen  Chazotte,  presented  to  Congress  a 
memorial  setting  forth  the  advantages  of  the  climate  and  soil  for  tropical 
productions,  and  asking  that  the  government  allot  one  thousand  acres 
of  land  in  the  southern  portion  of  Florida,  with  an  appropriation  of 
$50,000,  for  the  establishment  of  an  experimental  farm  and  the  intro- 
duction and  propagation  of  coffee,  cocoa,  and  other  products  of  tropical 
countries. 

At  a  still  earlier  period,  a  proclamation  of  George  III,  issued  from  the 
Court  of  St.  James,  7th  day  of  October,  17C3,  and  by  the  authority  of » 
treaty  of  peace  concluded  at  Paris  on  the  10th  day  of  February,  the 
same  year,  assigned  to  Colonel  Grants 

The  government  of  East  Florida,  bounded  to  the  westward  by  the  Galf  of  Meiic*  i 
and  the  Apalachicola  River;  to  the  northward  by  a  line  drawn  from  that  part  of nii  \ 
river  where  the  Chattahoochee  and  Flint  Rivers  meet,  to  the  source  of  the  Saint  Mmry't 
River,  and  by  the  course  of  said  river  to  the  Atlantic  Ocean ;  and  to  the  eastward  and 
southward  by  the  Atlantic  Ocean  and  the  Gulf  of  Florida,  including  all  islands  witbia: 
six  leagues  from  the  sea-coast,  with  the  expectation  that  rice,  indigo,  silk,  wine,  oQ, 
and  other  valuable  commodities  would  be  produced  in  great  abundance. 

The  English  at  that  time  knew  little  or  nothing  about  cofifee,  as  its; 
cultivation  at  that  period  was  confined  to  St.  Domingo,  and  had  not 
been  introduced  upon  the  Island  of  Jamaica.  At  a  later  period,  aai 
English  gentleman  of  fortune  went  to  establish  himself  in  East  Floridail 
and  entered  successfully  into  the  culture  of  coffee  and  sugar-cane,  and! 
his  establishments  were  already  considerable  when  the  American  Bevo-1 
lution,  in  its  effects,  caused  Florida  to  pass  into  the  hands  of  SnaiiL, 
The  British  Government,  finding  he  had  so  far  succeeded,  would  noli 
allow  him  to  remain,  but  destroyed  his  plantation,  and  carried  him  olP 
with  his  slaves,  awarding  him  a  considerable  sum  for  his  los»  and  dam- ' 
ages.  "I 

Mr.  Carvert  says:  , 

So  mild  is  the  winter  that  the  most  delicate  vegetables  and  plants  of  the  Carribee^ 
Islands  experience  there  not  the  least  iujnry  from  that  season;  the  orange  tree,  the. 
plantains,  the  guava,  the  pineapple,  &c.,  grow  luxnriously.  Fogs  are  unknown 
there,  and  no  country  can,  therefore,  be  more  salubrious. 

Mr.  William  Stork,  in  his  description  of  East  Florida,  gives  the  fol-j 
lowing  account  of  it:  ! 

The  productions  of  the  northern  and  southern  latitudes  grow  and  blossom  by  thAi 
side  of  each  other,  and  there  is  scarcely  another  climate  in  the  world  that  can  vie  wit^ 
this  in  displaying  such  an  agreeable  and  luxuriant  mixture  of  trees,  plants,  shrnbs, 
and  flowers.  The  red  and  white  pine  and  the  evergreen  oak  marry  their  boughs  wifili 
the  chestnut  and  mahogany  trees,  the  walnut  with  the  cherry,  the  maple  with  tlKl 
campeach,and  the  braziletto  with  the  sassafras  tree,  which  together  cover  hen  ft 
variegated  and  rich  soil.  •  *  »  The  wax  myrtle  tree  grows  everywhere  here. 
*     *     *    Oranges  are  large,  more  aromatic  and  succulent  than  in  Portugal.    Pluni 
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satarallj  grow  finer  and  of  a  quality  snperior  to  those  gathered  in  the  orchards  in* 
Spain.  The  wild  vines  serpentine  on  the  ground,  or  climb  np  to  the  tops  of  trees* 
Indigo  and  cochineal  were  advantageonsly  cultivated  there,  and  in  the  year  1777  pro- 
dnced  a  revenue  of  $200,000. 

Ghazotte  adds,  in  1822 : 

This  country  will  produce  all  the  tropical  fruits  and  staples  by  the  side  of  those  be- 
longing to  a  northern  climate. 

This  fact  is  now  being  demonstrated  in  the  experience  of  the  recent 
popolation  of  the  State. 

In  impressing  upon  the  attention  of  Congress  the  advantages  of  enter- 
ing npon  the  cnltivation  of  coffee  and  cocoa,  or  the  chocolate  plant,  inr 
coDnection  with  vines,  olives,  capers,  and  almonds,  Chazotte  gives  the 
following  statement  of  feasibility  and  profits  of  cultivation  : 

Coffte, — One  acre  of  land  planted  by  ranges,  and  the  plants  at  5  f^et  distant  from 
each  other,  gives  1,764  plants.  A  man  can  take  care  of  two  acres,  which  gives  3,52& 
plants.  Each  plant  may,  by  an  average,  yield  2  pounds  or  more,  but  I  reduce  it  to  1 
pound;  therefore,  a  man  will  give  yearly  3,528  pounds  of  coffee,  which,  at  25  cents,, 
produces  $882. 

It  is  to  be  observed  that  no  crop  is  to  be  expected  on  the  first  and  second  years ;  on 
the  third' year  the  plant  yields  a  good  crop ;  on  the  fourth  an  abundant  one,  which  it 
will  continue  to  yield  every  year  until  the  ground  is  exhausted  and  the  plant  dies. 
For  the  two  first  years  of  the  planting,  all  kiuds  of  vegetables  and  com  may  be 
planted  between  the  ranges ;  they  will  yield  two  crops  in  one  year.  Cotton  is  not  to 
be  planted  between  the  ranges. 

Cocoa, — Four  acres  of  land  planted  in  rows,  and  the  trees  at  10  feet  distant  from 
each  other,  give  1,764  trees.  A  man  is  capable  of  taking  care  of  them  and  of  gather  ~ 
ing  the  nut.  At  seven  years  of  age  each  tree  will  yield  two  pounds,  and  the  quantity 
will  increase  with  its  age ;  therefore,  a  man  will  gather  3,528  pounds  of  cocoa,  whicb^ 
at  15  cents  per  pound,  will  produce  $529.20. 

This  cultivation,  differing  from  all  others,  requires  some  illustration.  It  was  for- 
merly thought  that  its  culture  required  much  labor  and  a  virgin  soil ;  but  experience 
has  shown  that  it  grows  on  land  half  exhausted  by  the  coffee-plant,  and  in  less  than 
twelve  years^  time  acquires  such  power  as  to  destroy  the  coffee  underneath.  Hence 
it  is  now  planted  between  the  ranges  of  coffee  when  this  last  is  about  seven  years  of 
age ;  so  that  when  the  land  would  otherwise  become  a  mere  waste,  requiring  a  hun- 
dred years  for  forests  to  rise  on  it  again  ere  it  could  recover  its  first  fruitfulness,  tho 
same  land  being  again  covered  by  a  new  forest  of  productive  trees,  the  fruits  of  which 
growkng  and  maturing  all  the  year  round,  each  day  brings  in  its  crop. 

The  extraordinary  effects  of  the  cocoa  tree  in  regenerating  the  ground  upon  which 
it  grows  may  easily  be  accounted  for.  This  tree  seldom  attains  higher  than  fifteen 
feet ;  it  is  branchy,  its  leaves  very  large,  and  the  body,  or  stock,  of  a  middling  size  j 
the  leaves  continually  falling  off  the  tree  while  new  ones  grow,  cover  the  earth 
with  a  thick  bed  of  leaves,  which  allow  not  even  a  blade  of  grass  to  grow  with  them. 
Hence  the  ground  requires  no  culture,  and  the  trees  but  a  light  pruning  when  any  rav- 
ages have  been  caused  by  storm.  This  constant  thick  bed  of  leaves  returns  to  th& 
earth  five  times  more  nutriment  than  the  diminutive  size  of  the  tree  requires  from  it,, 
and  in  less  than  thirty  years  brings  the  soil  back  to  its  original  fertile  state. 

Having  given  the  proceeds  of  a  man's  yearly  labor  in  the  plantation  of  coffee  and 
cocoa,  I  shall  now  quit  Florida  and  enter  the  territory  of  the  United  States. 

Vines. — An  acre  of  land  planted  with  vines,  allowing  41  ranges  at  5  feet  distant,  and 
to  each  range  104  vines  at  2  feet  apart,  gives  4,264  vines  to  an  acre.  Five  acres  for  a 
man's  labor  give  21,320  vines;  and  allowing  the  g^rapes  of  10  vines  to  yield  1  gaUon  of 
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wine,  it  will  prodace  2,1%  gallons,  which,  bein^  rated  at  the  low  price  of  30  cents  per 
gallon,  will  produce  $639.30  for  a  man's  yearly  labor:    As  olives,  capers,  and  alinosd 
trees  require  no  particular  culture,  they  may  be  planted  in  ranges,  at  30  feet  distoat, 
in  the  vineyard,  where  the  mildness  of  the  climate  allows  the  plantation.    In  Geoigii , 
and  Alabama  these  four  productions  may  be  raised  on  the  same  soil. 

Vines,  olives,  capers,  and  aknonds,  planted  on  the  same  ground : 

5  acres  in  vines  produce,  as  before  stated,  for  a  man's  yearly  labor $639  30 

175  olive  trees,  at  thirty  feet  distant,  will  yield,  after  seven  years  of  age, 
about  one  gallon  of  oil  each,  which,  valued  at  the  low  price  of  $1.50  per 
gallon,  is 262  50 

45  almond  trees,  25  cax)er  trees  produce,  valued  at  $1.50  I('i5  Of 


Yearly  proceeds  of  a  man's  labor 1.O06  81 

I  shall  now  suppose  that,  in  the  course  of  30  years,  w<e  may  employ  50,000  persons  im| 
the  culture  of  vines  singly : 

They  will  cultivate  250,000  acres  of  land,  which  will  yield  an  annual  rev-  ! 

enueof $3I,9^,O0l! 

50,000  persons  in  the  culture  of  vines,  olives,  almonds,  and  capers,  on  ! 

250,000  acres  of  land,  will  yield  an  annual  revenue  of 50, 340,  Odi 

- 

Total 82,305,001 

f 

Coooa. — Fifty  thousand  persons  engaged  in  the  culture  of  cocoa  will  cultivalij 
200,000  acres  of  land,  which  will  yield  an  annual  revenue  of  |26,420,000. 

Coffee, — One  hundred  thousand  persons  engaged  in  the  culture  of  coffee  will  culti- 
vate  200,000  acres  of  land,  which  will  yield  an  annual  revenue  of  $88,200,000. 

Recapitulation  of  the  preceding  estimates : 

100,000  persons  cnltivating  500,000  acres  in  vines,  olives,  &c.,  produce..  $82,305,1 

50,000  persons  cultivating  200,000  acres  of  cocoa 26,420,i 

100,000  persons  cultivating  200,000  acres  of  coffee 88, 200, 


250,000  persons  cultivating  900,000  acres,  produce 196, 925, 00ft 

The  home  consumption  of  this  country  may  be  estimated  to  be  annually : 

Wines,  olives,  &c $17,305, 

Cocoa,  &c 6,420, 

Coffee 13,200, 


Home  consumption 36,925,001 

Leaving  an  immense  surplus  of  exportation  to  foreign  countries  of—  , 

Wines,  olives,  &o..' $65,000,i1o| 

Cocoa /- 20,OUO,00( 

Coffee 75,000,0tf 

Exportation 160,000,00^ 

i 

FIELD   CROPS— SUGAR   CANE.  I 

Florida,  both  in  climate  and  soil,  is  peculiarly  well  adapted  for  growtl 
of  cane ;  the  earliest  colonists  cultivated  it,  and  successive  occupantii 
French,  English,  Spanish,  American,  have  grown  it  successfully;  thil 
long  period  of  warm  weather,  and  the  absence  of  cold,  give  a  lodged 
period  for  the  cane  to  mature.  During  the  English  occupation  manj 
large  plantations  were  opened,  and  later,  since  Florida  became  Unite! 
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States  territory,  there  have  been  several  large  sugar  plantations  profit- 
ably carried  on. 

Latterly,  cane  has  only  been  planted  for  domestic  use  and  neighbor- 
hood sale.  But,  even  rudely  raised  and  rudely  manufactured,  Florida 
sugar  and  simp  rival,  in  color,  grain,  and  quality,  the  best  Louisiana. 

Fair  land  will  produce  from  1,500  to  2,000  pounds  of  sugar;  rich  land, 
thoroughly  fertilized,  will  produce  from  2,000  to  4,000  pounds.  Recent 
improvements  in  sugar  machinery  have  obviated  the  necessity  of  ex- 
pensive works  formerly  required,  rendering  it  possible  for  the  small  as 
well  as  large  planter  to  manufacture  cheaply;  its  cultivation  i^  as  easy 
as  com,  and  its  immunity  from  all  hurt  by  ordinary  enemies  to  other 
vegetation  renders  it  a  safe  crop. 

The  superiority  of  Florida  over  any  other  section  of  the  United  States 
in  adaptability  to  the  growth  of  cane. is  mainly  based  upon  her  milder 
climate,  the  greater  length  of  the  seasons,  and  the  correspondingly 
longer  growth  and  larger  size  of  the  cane.  In  Louisiana  from  three  to 
five  feet  may  be  taken  as  the  average  size  of  cane  when  harvested, 
while  in  Florida  from  five  to  seven  may  be  taken  as  the  average  size  of 
the  cane  over  the  whole  State,  extending  from  north  to  south  nearly  400 
miles,  and,  with  fair  culture,  eight,  ten,  and  twelve  feet  are  quite  com- 
mon lengths.     As  early  as  1823,  VignoUes  wrote: 

Respecting  sugar,  the  recent  Boccesafal  trials  that  have  been  made  npon  it  have  de. 
t«nnined  the  cnrious  faci  that  it  will  grow  in  almost  auy  of  the  soils  in  Florida  south 
of  the  month  of  the  Saint  John's  River;  the  great  length  of  summer,  or  period  of  ab- 
eolute  elevation  of  the  thermometer  above  the  freezing  point,  allows  the  cane  to  ripen 
much  higher  than  in  Louisiana. 

Williams,  writing  in  1837,  says: 

This  (sugar)  ought  to  be  the  staple  of  the  country.  Experiments  in  every  part  of 
the  territory  prove  tliat  all  our  good  lands  will  produce  sugarcane  as  well  as  any  other 
crop.  *  *  *  A  general  impression  has  prevailed  that  sugar  could  not  be  made  to 
advantage  unless  a  great  capital  is  invested;  but  experience  abundantly  proves  that 
a  small  capital  may  be  as  profitably  employed  in  the  culture  of  caue  as  in  any  other 
product. 

In  an  article  on  sugar  cane  in  the  new  American  Encyclopedia  the 
climatic  disadvantages  att-ending  the  cultivation  of  the  sugar  cane  in 
Louisiana  are  stated  as  follows: 

Yet,  the  climate  of  Louisiana  itself  is  rather  north  of  that  best  suited  to  the  plant, 
the  cane  being  frequently  killed  by  the  frost  after  startinc:  in  the  spring,  and  at  ma- 
turity in  the  latter  part  of  October  and  in  November,  the  effect  of  which  is  to  materi- 
ally diminish  its  production  of  sugar.  In  1857,  injurious  frosts  thus  occurred  in  April 
as  late  as  the  22d,  and  on  the  19th  and  20th  of  November.  In  November,  1859,  the 
cold  was  very  severe  on  the  12th,  13th,  14th,  and  15th,  in  all  parts  of  Louisiana,  the 
thermometer  on  the  14th  standing  at  25^  F.  at  New  Orleans,  and  thick  ice  being 
formed  in  the  most  southern  parishes.  The  effect  of  this  was  that  the  cane  was  every- 
where frozen,  and  land  which  had  previously  given  above  two  hogsheads  to  the  acre 
yielded  barely  half  a  hogshead,  and  this  of  inferior  quality.  The  climate  is  also  sub- 
ject to  long- continued  drought,  which  seriously  injures  the  growing  crops. 

But  in  Florida  frosts  are  of  infrequent  occurrence,  and  in  South  Florida 
are  unknown.    Of  the  few  frosts  that  do  occur,  instances  as  early  as 
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^November  or  as  late  as  April  have  beeu  known  only  at  intervals  of 
years. 

With  the  protection  against  competition  with  foreign  cheap  labor 
now  affoi*ded  by  the  government,  sugar  will  speedily  become  on6  of  the 
commanding  industries  of  Southern  Florida  especially,  and  a  source  of 
immense  wealth  to  the  State. 

Dr.  Westcott,  president  of  the  Madison  County  Agricultural  Society, 
in  1870,  gave  the  following  on  the  subject  of  cane  culture: 

It  takes  about  the  same  labor  to  cultivate  a  sugar-cane  crop  as  it  doea  for  corn.  For 
a  fanner  not  cultivating  more  than  5  or  10  acres  of  cane,  the  expense  of  an  iron  mill 
boilei*s  and  brickwork,  house  or  shed,  ^c,  would  not  cost  to  exceed  |400.  To  mana- 
facture  10  acres  of  cane  would  require  the  work  of  six  men  forty  days;  one  x)air  of  mnlea, 
horses,  or  oxen  at  the  mill,  and  another  pair  to  haul  the  cane  from  the  field.  The 
profits  of  10  acres  planted  in  cane,  from  actual  experiment,  omitting  capital  required 
for  boilers,  mill,  troughs  for  crystallizing,  houses  for  drainiug,  teams,  &.C.,  are  as  follows: 

Dr. 

Ten  days'  work  of  team  to  break  up  land,  at  $1.50  per  day $15  00 

24,000  seed  cane,  at  |10  per  M 240  <0 

Fifteen  days'  work  planting,  at  $1 '. 15  00 

Ten  days'  work  with  hoe 10  00 

Fifteen  days'  work  with  cultivators  and  plows 22  50 

Six  men  40  days,  equal  to  240  days'  work,  manufacturing,  at  f  1 240  00 

Two  pair  oxen  40  days,  at  $15  per  day 120  OO 

©arrels,  &c fJO  50 

723  00 

Cr. 

By  3,700  pounds  sugar  per  acre,  37,000  pounds,  at  10  cents 3, 700  00 

Showing  a  net  profit  of 2, 977  00 

It  is  no  uncommon  thing  to  produce,  by  proper  fertilizing,  2,000  pounds  of  sugar 
and  170  or  200  gallons  of  sirup,  equal  to  1,700  pounds  of  sugar,  or  a  total  of  3,700 
pounds  of  sugar,  of  a  superior  quality,  per  acre. 

Sugar  requires  natural  strong  land,  or  well-manured  light  land,  the 
latter  making  a  better  quality  of  sugar.  By  properly  manuring  the 
ratoon,  or  cane  springing  up  from  the  root,  after  (he  first  crop  from 
l^lanting,  it  will  yield  nearly  the  same  product  for  two  or  thi*ee  years; 
after  that  time  experience  teaches  it  is  best  to  remove  the  roots  to  other 
ground.  It  will  be  observed  that  after  the  first  planting  there  is  no 
more  expense  for  seed  cane. 

COTTON. 

Sea-island  or  long  cotton  is  raised  mostly  from  the  Suwannee  River 
to  the  ocean,  and  south  of  latitude  30o.  The  average  product  i)er  acre 
is  from  150  to  200  pounds,  though  it  often  exceeds  double  that  This 
species  of  cotton  is  only  raised  on  the  sea  islands  bordering  South  Car- 
olina, Georgia,  and  in  Florida,  our  State  raising  over  half  the  total  crop. 
*The  price  xanges  from  25  to  50  cents  per  pound,  though  there  are  planters 
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-who  readily  get  more  than  these  figures,  but  their  cotton  is  exception- 
ally fine.  Short  cotton  is  grown  west  of  the  Suwannee  to  the  western 
And  northern  boundaries  of  the  State.  It  will  average  from  200  to  500 
pounds  to  the  acre.  In  grade,  Florida  cotton  rates  with  the  best.  Cotton 
raising,  however,  is  subject  to  some  risks ;  cold,  rain,  drought,  or  cater- 
l)illar  often  sweeps  localities.  Generally  speaking,  it  is  a  safer  crop  in 
Florida  than  anywhere  else.  !New  methods  of  cultivation,  improved  seed, 
remedy  for  the  caterpillar,  are  adopted  by  the  intelligent  and  prudent 
planter,  who  is  not  subject  to  a  loss  which  a  careless,  shiftless  man  may 
have.  The  methods  of  cultivation  are  simple,  the  crop  itself  aif brding  by 
its  seed  the  very  best  fertilizer.  As  the  seed  is  fully  75  to  80  per  cent,  of 
the  cotton  as  picked,  it  is  largely  sold  and  exported,  and  its  increasing 
value  for  manufacture  renders  the  cotton  crop  profitable,  even  at  the 
present  low  price  of  the  staple.  At  the  late  cotton  exposition  in  At- 
lanta, Ga.,  a  bale  of  long  cotton  from  Florida  was  pronounced  by  the 
foreman  of  the  Willimantic  Thread  Factorv  as  the  best  in  the  entire  col- 
lection  for  his  purposes,  taking  the  first  premium. 

BICE. 

Kice,  which  constitutes  the  main  food  of  the  great  majority  of  the 
population  of  the  world,  is  raised  here  mostly  for  domestic  use.  There 
^re  thousands  of  acres  in  every  section  of  the  State  peculiarly  adapted 
to  its  successful  culture.  Its  cultivation  is  as  simple  as  any  cereal ; 
usually  drilled  and  kept  clear  of  weeds,  25  to  76  bushels  of  rough  rice 
is  a  fair  crop.  Kecent  introduction  of  improved  rice  machinery,  adapted 
for  individual  and  neighborhood  use,  will  stimulate  increased  produc- 
tion. Limited  by  climate,  rice  will  always  prove  a  remunerative  crop. 
It  is  generally  sn])posed  that  rice  is  only  successfully  grown  on  low  lands 
which  adjoin  tide-water,  and  can  be  overflowed  at  certain  different 
stages  of  growth.  It  is  true  that  the  great  bulk  of  the  crop  is  grown 
in  this  way,  but  more  recent  experience  has  demonstrated  that  it  can 
be  grown  successfully  upon  dry  laud,  and  upland  rice  is  now  becoming 
one  of  the  reliable  and  profitable  field  crops,  more  remunerative  even 
than  wheat  at  the  North.  The  upland  rice  from  this  State  displaced 
^t  Atlanta  received  the  first  premium. 

A  low,  moist  soil  has  generally  been  planted;  overflowing  is  not 
needed,  but  on  any  good  land  it  is  successfully  cultivated.  It  has 
needed  only  introduction  of  rice-cleaning  machinery  to  make  its  cul- 
tivation universal  in  Florida.  Quite  recently  a  company  of  practical 
business  men  have  been  formed,  who  have  put  up  extensive  works, 
which  will  be  able  to  receive  and  prepare  all  that  may  be  raised.  It 
may  be  relied  upon  as  one  of  the  permanent  staple  products  of  Florida^ 
which  will  add  largely  to  the  exports  of  the  State  and  afi^brd  a  sure  and 
profitable  reliance  for  the  farmer. 
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CORN. 

Corn,  wbich  is  the  great  food  staple  raised  iu  the  United  States,  es- 
pecially in  the  West,  and  which  exceeds  by  many  millions  of  bushels 
any  and  all  other  crops,  is  grown  in  all  portions  of  the  State,  and  the 
produce  per  acre  is  here,  as  elsewhere,  more  or  less,  according  to  fertility 
of  soil  and  cultivation.  Ordinary  pine  land  will  produce,  say,  10  bush- 
els ;  good  hammock  land,  20  to  50  bushels,  according  to  the  cultivation. 
Extra  culture  here,  as  everywhere,  will  largely  increase  the  product 
Ex-Governor  Drew  has  raised,  near  his  mills  at  EUaville,  in  Madison 
County,  120  bushels  of  superior  com  to  the  acre.  Com  here  is  planted  in 
February  to  April,  plowed  at  intervals,  laid  by  in  June  and  July  ;  blatles 
stripped  for  fodder,  and  stalks  with  ears  left  in  field  to  be  harvested  at 
leisure.  It  may  be  cribbed  in  field  in  the  shuck,  suffering  no  dam- 
age from  weather,  or  housed  in  corn-crib  near  the  dwelling;  shacked 
and  shelled  if  for  sale  or  food.  When  fed  to  stock  it  is  fed  in  shack, 
One  person  with  one  mule  can  easily  cultivate  from  thirty  to  forty  acres, 
and  as  the  time  for  planting  to  final  plowing  is  only  from  four  to  five 
months,  it  leaves  ample  time  to  cultivate  another  crop  of  pease  or  sweet 
potatoes  with  same  labor  on  same  land.  The  corn  usually  raised  is  the 
white  variety,  largely  used  in  meal  and  hominy  for  food,  especially  at 
the  South.  The  Northern  farmer  who  has  been  used  to  see  40  to  60 
bushels  ordinarily  raised  on  the  old  homestead,  should,  in  comparing  the 
relative  production  South  and  North,  take  into  consideration  cheapness 
of  land,  number  of  acres  which  can  be  cultivated,  time  taken  to  make 
crop,  expense  of  gathering,  saving,  housing,  and  also  value,  transpor* 
tation,  and  its  quality.  White  is  best  for  food.  All  things  considered, 
com  is  one  of  the  most  useful  and  profitable  crops  to  raise  in  Florida. 

WHEAT,   RYE,  OATS. 

Wheat  in  the  northern  section  of  the  State  is  grown  to  some  extent, 
but  is  not  generally  raised  as  a  regular  crop.  Rye  and  oats  do  well,  and 
are  mostly  sown  early  in  the  fall,  affording  a  good  winter  pasturage; 
mature  in  early  spring,  and  are  not  thrashed,  being  cured  and  fed  to 
stock  in  the  straw. 

PEANUTS. 

The  peanut,  pinder,  goober,  or  ground  pea,  as  the  plant  is  variously 
called,  grows  well  on  almost  any  warm,  light  soil.  The  seed  should  be 
planted  early  in  the  spring.  The  after  cultivation  is  simple.  A  hun- 
dred bushels  to  the  acre  is  an  average  crop.  They  are  worth  $L  to  $2 
per  bushel.  The  nut  produces  an  oil  which  is  said  to  be  equal  to  the 
finest  olive  oil. 

PEAS. 

The  common  English  pea  is  nor.  cultivated  as  a  field  crop,  but  as  a 
garden  product  is  largely  grown  for  the  winter  market,  and  affords  great 
profits.    The  cow  pea  is  extensively  grown  and  produces  excellent  crops* 
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It  resembles  the  bean  family  in  the  appearance  of  its  foliage  and  the 
manner  of  its  growth.  It  is  common  to  sow  them  between  the  rows  of 
com  at  the  last  plowing.  They  will  produce  from  10  to  15  bushels  per 
acre,  besides  a  large  amount  of  forage.  On  account  of  the  luxuriant 
growth  of  the  vine,  on  poor  soils  even,  its  culture  as  a  green  crop,  to  be 
turned  in,  is  fully  as  advantageous  as  clover  at  the  I^orth. 

TOBACCO. 

Tobacco  will  grow  anywhere  in  the  State.  A  superior  quality  of  Cuba 
tobacco,  from  imported  seed,  is  mostly  grown  in  Gadsden  and  adjoining 
counties,  and  fully  equals  the  best  imported.  Before  the  war  it  was  ex- 
tensively and  profitably  cultivated,  and  mostly  sold  to  Germany,  agents 
visiting  the  State  to  purchase.  It  requires  careful  attentin,  will  yield 
from  500  to  700  pounds  to  the  acre,  and  sells  for  from  20  to  30  cents  per 
pound.  Latterly  there  is  an  increasing  home  and  State  demand  by  cigar 
manufacturers,  and  the  area  of  cultivation  is  extending. 

'  SWEET  POTATOES. 

This  crop,  as  an  article  of  food,  is  as  universal  in  all  Southern  house- 
holds as  rice  is  to  the  Chinese,  macaroni  to  the  Italian,  or  the  Irish  potato 
to  the  Irishman.  White  or  black,  no  family  is  so  poor  but  what  has  a 
potato  patch.  It  yields  all  the  way  from  100  to  400  bushels  to  the  acre, 
according  to  soil,  cultivation  and  season;  is  grown  from  roots,  draws,  and 
slips ;  planted  from  April  to  August,  and  maturing  from  July  to  !N'o- 
vember  5  is  of  easy  cultivation,  and  may  be  dug  and  safely  banked  in 
field  and  yard,  or  housed ;  is  eaten  raw  or  cooked,  and  the  old-time  cook 
can  make  most  appetizing  dishes  of  it.  There  are  many  varieties  pi  anted, 
good  and  indifferent,  and  there  is  no  excuse  for  not  raising  the  best. 
It  may  be  raised  at  a  cost  of  fifteen  cents  a  bushel,  and  brings  in  the 
home  market  from  40  cents  to  $1. 

IRISH    POTATOES. 

ft 

This  crop  does  not  prt)duce  as  well  as  at  the  North,  but  is  off  in  time 
to  be  followed  by  a  crop  of  sweet  potatoes  the  same  year.  They  should 
be  planted  in  December  or  January,  although  good  crops  are  sometimes 
obtained  from  later  planting.  A  covering  of  muck,  grass,  or  coarse 
compost  is  very  beneficial.  The  potatoes  are  fit  for  digging  in  Msiy. 
They  can  be  shipped  without  difficulty,  and  at  a  moderate  expense,  to  tlie 
Northern  markets,  where  they  are  worth  from  $5  to  $9  per  barrel.  The 
culture  is  essentially  the  same  as  that  practiced  at  the  North. 

ARROWROOT,   CASSAVA,   COMPTIE. 

All  these  grow  well  when  cultivated,  and  produce  astonishingly. 
Florida  arrowroot  grades  in  quality  and  price  with  the  best  Bermuda. 
Cassava,  from  which  starch  and  tapioca  are  made,  attains  great  sizoe. 
3290 4 
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Comptie,  the  bread^root  of  the  IndiaDS,  grows  without  any  cultivation. 
All  of  the  above  have  only  been  grown  for  domestic  use  for  starch  aad 
for  food,  and  have  limited  sale  in  this  and  adjoining  States.  The  atten- 
tion of  Northern  starch  manufacturers  has  lately  been  drawn  to  them, 
and  Governor  Sinclair,  of  New  Hampshire,  having  tested  the  roots  by 
actual  experiments,  has  introduced  a  pioneer  factory  in  Orange  County. 
As  either  and  all  of  these  roots  have  a  larger  percentage  of  starch  ia 
them  than  the  Irish  potato,  and  can  be  grown  at  the  same  price,  and 
roanafactured  all  the  year,  we  may  look  for  a  large  business  in  this  in- 
dustry. 

SISAL  HEMP,  RAMIE,  JUTE. 

All  of  the  fibrous  plants  grown  in  warm  latitudes  are  found  her& 
Some  years  ago  the  Sisal  hemp  was  largely  grown,  but  the  Indian  war 
broke  up  the  country  where  it  was  planted,  and  the  cultivation  has  not 
been  resumed  to  any  extent.  A  Key  West  writer  says  that  a  ton  of  fibei 
may  be  grown  to  an  acre,  worth  $300.  Extensive  preparations  are  beinj 
made  for  the  cultivation  of  jute  in  South  Florida,  and  at  no  distant  day 
it.  will  become  a  leading  industry.  Col.  A.  B.  Lindermann,  of  Philadel* 
phia,  is  at  the  head  of  a  company,  recently  organized,  to  test  the  culti 
vation  of  jute  and  Indigo  upon  a  large  scale.  An  ample  supply  of  seel 
has  been  imported  from  India;  suitable  lands  have  been  selected  fioii 
the  Disston  purchase,  in  Sumter  County,  and  arrangements  are  no% 
beipg  made  to  procure  the  necessary  workmen.  An  expert  will  visit  tin 
crop  during  the  coming  summer,  and  should  his  report  be  favorable,  i 
large  amount  of  English  capital  will  at  once  be  invested  in  the  business 

A  variety  of  wild  jute  is  found  growing  abundantly  in  East  and  Sonti 
Florida.  A  sample  of  the  fiber  of  this  plant,  roughly  prepared,  w« 
taken  to  Dundee,  Scotland,  where  the  principal  jute  factories  of  tiM 
world  are  located,  and  was  valued  by  the  proprietors  of  the  works  al 
$90  per  ton.  Two  crops  can  be  readily  grown  during  the  season,  an4 
improved  machinery  has  lately  been  devised  for  the  preparation  ot  tlM 
fiber.  Th«  plant  grows  vigorously  upon  low,  wet  soils,  is  difficult  U 
eradicate  when  once  planted,  and  promises  to  add  another  to  the  man] 
flourishing  industries  of  Florida.  It  is  believetl  by  those  who  have  io 
vestigated  the  subject,  that  this  State  is  capable  of  furnishing  all  HA 
jute  required  for  consumption  in  this  country,  now  imported  from  C^j 
cutta  at  a  cost  of  many  millions  annually. 

INDIGO,   CASTOR  BEAN,   AND   SILK. 

The  indigo  plant  is  indigenous  in  Florida ;  during  the  English  ocoq 
pation  it  was  extensively  cultivated,  manufactured,  and  exported ;  Da< 
it  is  occasionally  made  for  domestic  use.  The  castor  bean  here  attain 
the  size  of  a  tree  often  30  feet  high,  grows  rapidly,  and  bears  largel,« 
novv  only  used  for  home  purposes.  Silk  some  years  ago  attracted  a  goal 
deal  of  attention,  but  is  now  only  occasionally  produced  a^s  a  pastiiiM 
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The  different  specieB  of  mulberry  grow  here  to  perfection  from  root, 
CQttiDg,  or  graft;  in  leaf  from  March  to  October.  In  time,  no  doubt, 
the  business  will  become  a  regular  industry.  The  company  above  re- 
ferred to  intends  to  engage  largely  in  the  culture  of  that  valuable  dye, 
indigo.  About  the  year  1770  this  article  formed  the  principal  export 
from  Florida,  and  the  old  works  still  to  be  seen  in  the  vicinity  of  New 
Smyrna,  on  Indian  Eiver,  indicate  the  vast  extent  of  the  plantations 
devoted  to  this  enterprise. 

FRUITS. 

The  most  promising  and  fascinating  industry,  now  absorbing  atten- 
tion, more  particularly  in  East  and  South  Florida,  is  the  cultivation  of 
fruits,  of  which  the  citrus  family  takes  the  first  rank.  This  group  com- 
prises all  the  varieties  of  the  orange,  citron,  lemon,  lime,  and  shaddock, 
numbering  more  than  a  hundred. 

Dr.  Sickler,  who  spent  six  years  in  Italy,  and  paid  great  attention  to 
the  kinds  and  culture  of  the  citrus,  published  at  Weimar,  in  1815,  a  quarto 
volume,  called  Yolkommene  Orangerie  Gartner,  in  which  he  describes 
seventy-four  sorts.  He  arranges  the  whole  into  two  classes,  and  these 
classes  into  divisions  and  subdivisions,  without  regard  to  their  botanical 
distinctions  or  species,  as  follows: 

LemoDS :  Sorts. 

Cedrats,  or  citrons 4 

Round  lemons 6 

Pear-shaped  lemons 1.  11 

Cylindrical  lemons 4 

Gourd-shaped  lemons ,' 2 

Wax  lemons 5 

Lumies  lemons 8 

Cedrat,  lemons  or  citronate 6 

Limes 4 

Oranges: 

Bitter  oranges 6 

Sonr  oranges 6 

Sweet  oranges 12 

Few  other  classes  of  fruits  are  more  easily  propagated  than  the  citrus, 
and  all  of  the  species  may  be  rapidly  increased  and  produced  either  by 
seeds,  cuttings,  layers,  grafting,  or  budding,  the  lime  being  the  most 
diflacult  and  the  citron  the  most  easy  of  propagation.  They  differ  from 
deciduous  fruits  in  the  respect  that  like  always  produces  like,  the  seed 
of  every  variety  invariably  producing  its  kind.  Cuttings  of  thrifty  wood, 
two  years  old,  strike  fibers  as  rapidly  as  younger  wood,  though  the 
mode  of  propagating  almost  universally  adopted  in  Florida  is  by  bud- 
ding upon  young  stocks  from  the  nursery,  or  from  the  larger  stocks  ob- 
tained from  the  forests.  The  citrus  family  of  fruits  is  supposed  to  have 
originated  in  the  warmer  parts  of  Asia,  and  to  have  derived  its  name 
from  the  town  of  Citron,  in  Judea,  though  it  has  been  cultivated  from 
time  immemorial  in  middle  and  southern  Europe,  aud  is  now  cultivated 
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almost  throughout  the  world,  and  in  no  higher  degree  of  perfection  tha 
in  East  Florida,  south  of  the  30th  degree  of  north  latitude. 

•   THE  OBANaE. 

The  cultivation  of  the  orange  {Citrxis  aurantium)  in  East  Florida,  pre 
vious  to  1835,  had  attained  a  degree  of  considerable  commercial  impoi 
tance,  and  the  exports  of  this  fruit  from  the  small  city  of  Saint  Augustiw 
are  said  to  have  amounted  to  $100,000  annually.  On  the  Saint  Johoi^ 
River,  and  in  some  parts  of  West  Florida,  and  at  Tampa  Bay,  grove 
were  being  established  as  a  source  of  commercial  supply.  In  Febniars 
1835,  a  very  severe  frost  visited  the  State,  and  most  of  the  orange  grove 
and  other  semi-tropical  fruits  were  destroyed,  or  nearly  so,  leaving  onlj 
the  stumps  and  roots  to  spring  up  again.  Many  of  these  sent  up  shooU 
and  began  to  encourage  hopes  of  returning  prosperity  to  this  branch  o 
industry.  These  hopes  were  not  permitted  to  be  realized,  however,  for  ii 
1842  an  insect  called  the  Orange  coccusj  or  scale  insect,  appeared  in  thi 
orange  groves,  and  spread  with  great  rapidity  over  the  whole  coniitT| 
almost  totally  destroying  every  tree  attacked. 

This  calamity  continued  for  ten  or  twelve  years,  and  bade  defiance  t| 
almost  every  effort  made  to  stay  its  blighting  force.  Many  becaoi 
discouraged  in  the  contest  and  abandoned  further  attempts  to  re-esta^ 
lish  this  heretofore  agreeable  and  profitable  branch  of  industry-.  I^ 
1853,  however,  the  insect  began  to  decrease  in  numbers,  and  fiiiaUy  di| 
appeared,  since  which  time  most  of  the  groves  now  in  the  State  mill 
date  their  birth.  These  groves  are  rapidly  multiplying  in  all  parts  e 
the  State,  and  the  bearing  trees  are  now  numbered  by  tens  of  thousand^ 
while  the  young  groves,  which  are  being  constantly  started,  compriai 
millions  of  trees.  The  orange  from  the  seed  produces  fruit  in  froa 
seven  to  ten  years,  depending  upon  situation,  culture,  &c.  , 

Groves  made  from  wild  stocks,  usually  cut  off  at  a  height  of  3  toi 
feet  from  the  ground,  and  the  new  shoots  budded,  generally  prodaej 
fruit  in  three  years.  The  number  of  oranges  produced  from  a  singi 
tree  varies  from  100  to  10,000,  according  to  the  age,  situation,  and  treil 
ment  of  the  tree.  The  trees  are  usually  set  20  feet  apart,  and  an  ad^ 
will  contain  about  100  trees.  Florida  oranges  were  usually  sold,  previ 
ous  to  1835,  at  $7.50  to  $10  per  thousand.  !N^ow  a  demand  exists  fa 
twenty  times  our  present  supply,  at  $15  to  $20  per  thousand,  as  thd 

hang  upon  the  trees.  ' 

I 

HOW  TO  MAKE  AN  OEANaS  GROVE.  1 

i 

The  judicious  selection  of  the  land  is  the  first  and  most  importai^ 
point,  for  on  this  success  in  a  great  measure  depends.  Choose  higl 
dry  hammock  or  high  rolling  pine  land  that  has  natural  drainage  andt 
yellowish  subsoil.  The  low,  flat  lands  which  are  underlaid  with  hard 
pan  or  sandstone,  mixed  with  oxide  of  iron,  require  ditching  or  draii 
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ing  and  mach  care  iu  setting  the  trees,  so  that  the  roots  may  have  free 
scope  and  relief  from  standing  water.  The  most  favorable  locations  are 
on  southeast  side  of  wide  sheets  of  water,  or  high  lands,  which  are  more 
generally  free  f.om  frost.  The  land  selected,  clear  thoroughly  of  all 
trees,  &c..  break  up  well,  and  substantially  fence ;  sow  with  cow  peas, 
which  turn  under  when  in  bloom — it  improves  and  sweetens  the  soif; 
this  may  be  done  before  or  after  planting  trees.  Dig  holes  30  feet 
apart,  18  inches  deep,  and  4  feet  in  diameter ;  clean  out  all  roots ;  fill 
np  with  top  soil,  which  will  retain  the  moisture ;  procure  trees  from 
three  to  five  years  old,  take  them  up  carefully,  with  all  of  the  roots  pos- 
sible, pack  up  with  wet  moss  as  soon  as  dug,  put  in  shade  and  out  of 
the  wind,  take  to  the  proposed  grove  carefully ;  remove  soil  from  holes 
dag  suflQcient  for  the  tree,  with  roots  carefully  spread,  trunk  stand- 
ing in  same  position  as  originally  grown.  Let  'the  tree,  when  set  out, 
be  fully  an  inch  above  natural  level  of  land ;  fill  under,  in  and  about 
the  roots,  compactly — it  is  best  done  by  the  hand,  filled  to  surface  and 
gently  tramped  down;  fill  on  some  2  or  3  inches  of  earth,  which  will 
prevent  drying ;  the  rainy  season  commencing,  remove  the  soil  about 
the  tree  to  the  level  about  it.  Cultivation  should  be  frequent  and  shal- 
low, and  trash  not  allowed  to  accumulate  near  trunk ;  light  plowing  and 
raking  near  the  trees  k*  best  and  safest^  Following  these  general  direc- 
tions, no  one  should  fail.  The  cost  of  a  five-acre  grove,  at,  say,  five 
years  from  planting,  at  a  liberal  estimate  where  high  pine  land  is  chosen, 
will  be  about  as  given  below.  If  hammock  land  is  taken,  the  cost  of 
clearing  will  be  more.  The  grove  will  have  begun  to  yield  at  the  end 
of  the  period  named.  Rev.  T.  E.  Moore,  Fruit  Cove,  Fla.,  has  published 
a  good  treatise  on  orange  culture. 

COST  OP  GROVE. 

Five  acrea  of  good  land,  variously  estimated,  depending  on  location. 

Cutting  timber,  clearing $75  00 

Fencing  (post  and  board  fence)  and  breaking  up 75  00 

Three  hundred  trees  and  setting  out 200  00 

Manures,  labor,  cultivating,  taxes,  <&c. ,  for  five  years 500  00 

Total,  less  cost  of  land 850  00 

Such  a  grove  would  readily  sell  now  in  Florida  for  $1,000  per  acre. 
From  and  after  five  years  the  annual  growth  of  trees  and  increase  of 
fruit  is  constant  for  at  least  ten  years,  and  the  grove  will  hold  its  vigor 
and  fruit-producing  qualities  for  a  century  or  more.  The  orange  is  a 
hardy  tree,  will  stand  great  extremes  of  rain  and  drought;  it  will  show 
the  effects  of  a  single  season's  neglect,  and  quickly  show  a  single  season 
of  care  and  attention. 

THE  LEMON. 

The  lemon  is  produced  in  East  Florida  to  a  degree  of  perfection  far 
surpassing  the  same  fruit  grown  in  the  West  Indies,  Sicily,  Italy,  or 
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Spain,  and  persons  familiar  with  this  fruit  in  those  coimtriesare  rather 
disposed  to  discredit  the  statement  that  the  lemons  of  Florida  are  of  the 
same  variety  of  fruit.  The  Sicily  lemon  grown  here  frequently  reaches 
from  1  to  2  pounds  in  weight,  and  is  of  a  sux>erior  quality. 

VARIOUS  FRUITS. 

There  are  five  of  the  acid  varieties  of  the  lime  ( Ciirtis  limettu)  named  in 
English  nursery  catalogues.  The  juice  of  the  lime  is  preferred  to  that 
of  the  lemon  as  being  more  wholesome  and  agreeable,  and  when  freely 
used  is  a  preventive  of  fever.  Combined  with  a  little  salt,  it  is  regarded 
by  some  of  the  old  settlers  as  a  specific  for  chills  and  fever. 

The  citron  {Citrus  medico)  is  commercially  known  in  the  United  Stat« 
as  a  preserved  confection,  imported  from  the  Mediterranean  in  oblong 
boxes,  weighing  20  to  25  pounds  each,  and  used  by  families  as  an  addi- 
tion to  fruit  cakes,  pies,  &c.  It  is  a  native  of  the  warm'  regions  of  Asia. 
Heretofore  but  little  attention  has  been  paid  to  the  cultivation  of  this 
fruit  in  Florida,  except  for  variety  and  ornaments,  and  it  is  not  usual 
to  observe  more  than  one  or  two  trees  in  a  large  garden  of  several  acres  ia 
extent,  though  it  is  grown  here  with  the  greatest  ease  and  perfection,  fre- 
quently producing  fruit  weighing  10  pounds,  and  there  is  no  doubt  bat 
that  it  may  be  cultivated,  preserved,  and  introduced  into  our  home  mar 
kets  as  an  article  of  commerce  with  great  profit  to  the  producer.  There  is 
no  other  variety  of  this  species  so  easily  propagated,  and  none  mort 
hardy,  or  that  yields  its  fi-uit  so  quickly,  or  produces  more  abundantly; 
and  the  fact  that  both  the  fruit  and  the  sugar  for  preserving  it  are  pro- 
duced in  the  same  field,  with  equal  facility,  gives  to  the  American  co^j 
tivator  a  great  advantage  over  the  foreign  producer  in  our  markets^ 
The  citron  prepared  and  preserved  by  private  famiUes  in  Florida  W 
home  use  is  of  much  finer  quality,  lighter  colored,  and  more  tran8pareiil| 
than  the  imported.  The  cost  of  preparing  this  fruit  for  market  on  i 
large  scale  need  not  be  great,  and  the  combination  of  two  articles,  greei 
citron  and  sugar,  the  cost  of  producing  which  does  not  exceed  one-hall 
their  actual  value,  where  the  two  are  combined,  must  leave  a  large  mai^ 
gin  of  profit  to  those  who  engage  intelligently  and  with  proper  facift 
ties  in  the  business  of  cultivating  and  preparing  this  article  for  market 

The  shaddock  {Citrus  decumana),  a  native  of  India  or  China,  is  do« 
cultivated  in  all  warm  climates,  and  is  called  Arancio  massino  by  tb< 
Italians,  Granger  pampelmouse  by  the  French,  and  sometimes  in  thU 
country  mock-orange  or  forbidden  fruit.  It  was  brought  from  China  U 
the  West  Indies  by  Captain  Shaddock,  from  whom  it  derives  its  preseal 
name.  There  are  at  least  six  varieties,  only  one  of  which  is  Ui^ful  ol 
desirable  as  a  fruit.  Some  of  these  attain  a  very  large  size,  frequentl] 
weighing  10  to  14  pounds.  It  is  chiefiy  used  for  ornament  or  show,  an^ 
where  several  sorts  of  oranges  are  presented  at  desert,  it  forms  a  strik 
ing  addition  to  the  varieties  in  the  way  of  contrast.  The  most  desinibi 
variety  of  this  fruit  is  sometimes  called  grape  fruit.    It  possesses  a  r^ 
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tlisli  palp,  with  most  agreeable  subacid  sweetness,  and  is  excellent  for 
qaencbing  thirst;  and  from  the  thickness  of  its  rind  will  keep  longer 
than  the  fruit  of  any  other  of  the  citrus  family.  This  variety  is  well 
worth  cultivating  for  the  excellence  of  its  solid  vinous  pulp,  which  fur- 
nisbes  a  substitute  for  other  acid  fruits  in  pies,  tarts,  jellies,  &c. 

Loquat  {Eriohotryajaponica)  is  known  in  the  South  as  the  Japan  plum. 
The  tree  is  an  evergreen,  and  grows  10  to  12  feet  high,  and  is  desirable 
in  every  Southern  garden  on  account  of  its  hardiness,  withstanding  a 
greater  degree  of  cold  than  any  of  the  semi-tropical  fruits.  It  ripens 
its  fruit  in  February  and  March,  when  most  other  fruits  are  gone;  is  a 
profuse  bearer,  and  is  readily  propagated  by  seeds  and  puttings. 

The  pine  apple  {Ana^iassa  sativa)  is  grown  in  some  of  the  gardens  in 
the  northern  portions  of  the  State,  but  requires  protection.  South  of 
parallel  28°  it  is  produced  in  greal  excellence  and  perfection,  the  pines 
frequently  weighing  9  and  10  pounds  each.  This  fruit  is  easily  propa- 
gated from  suckers  and  crowns,  the  former  preferable,  however,  the 
frait  maturing  in  three  to  four  months  after  planting  the  suckers. 

Papaw  {Carica  papaya)  is  sometimes  called  the  bread-fruit  tree.  It  is 
a  native  of  South  Ameria.  This  remarkable  tree,  though  not  much 
caltivated  at  the  present  time  in  Florida,  is  worthy  of  great  attention, 
not  only  for  the  excellence  of  its  fruit,  but  also  for  its  other  extraordi- 
nary properties.  The  tree  attains  a  growth  of  20  feet  in  height,  and 
yields  a  large  supply  of  fruit  in  three  years  from  the  8<  ed,  and  should 
be  in  every  garden  in  Florida  south  of  30o  north  latitude.  It  thrives 
well  and  bears  profusely  at  Saint  Augustine.  The  fruit  is  pear  shaped, 
of  a  light  yellow  color,  varying  in  size  from  3  to  5  inches  in  length  and 
from  2  to  4  inches  in  diameter,  and  is  not  unlike  a  very  ripe  muskmelon 
in  taste  and  flavor,  though  sweeter.  It  may  be  pared  and  sliced  and 
eaten  raw  as  a  desert  fruit,  or  cut  into  slices  and  soaked  in  water  till 
the  milky  juice  is  out,  and  then  boiled  and  served  as  a  sauce,  or  by  the 
addition  of  lemon  or  lime  juice,  it  supplies  a  most  excellent  substitute 
^r  apple  sauce  or  tart  fruit,  to  which  it  is  scarcely  inferior.  The  juice 
of  the  pulp  also  forms  an  excellent  cosmetic  for  removing  freckles  from 
the  skin,  and  the  leaves  are  frequently  used,  in  the  French  West  India 
Islands,  instead  of  soap  for  cleansing  linen.  Its  remarkable  medical 
properties,  however,  are  most  important,  as  it  is  the  most  powerful  ver- 
mifuge known,  a  single  dose  of  the  milky  juice  of  the  unripe  fruit,  or  of 
.the  powdered  seeds  of  the  ripe  fruit  being  sufficient  to  cure  the  worst 
cases,  and  extirpate  every  worm  from  the  system  of  the  patient. 

The  most  extraordinary  property  of  the  papaw  tree  is  that  related 
1)y  Dr.  Browne,  in  his  Natural  History  of  Jamaica,  in  Which  he  says 
that  the  toughest  meat  or  poultry  may  be  made  perfectly  tender  for 
cooking,  by  steeping  for  eight  or  ten  minutes  in  the  milky  juice  of  this 
tree.  Dr.  Holden,  who  witnessed  its  effects  in  the  island  of  Barbadoes, 
Bays,  in  the  third  volume  of  the  Wernerian  Society's  Memoirs,  that  the 
Juice  of  this  tree  causes  a  separation  of  the  muscular  fiber  in  meats  that 
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have  been  immersed  therein  and  that  the  vapor  of  the  tree  serves  the 
same  purpose,  it  being  a  common  custiom  with  the  inhabitants  to  sus- 
pend joints  of  meat,  poultry,  &c.,  in  the  upper  branches  of  the  trees  to 
soften  and  prepare  them  for  cooking. 

Thompson,  in  his  System  of  Chemistry,  makes  an  extract  from  a 
French  work  on  chemistry,  entitled  Annalea  de  Chimiey  which  states 
that — 

a 

Fibrine  had  been  previously  supposed  to  belong  exclusively  to  the  animal  kingdom 
but  this  tree  had  been  found  to  contain  this  substance. 

The  papaw  tree  is  a  perpetual  bearer  of  fruits  and  flowers,  or  blossoms, 
and  yields  enormous  quantities  of  fruit,  a  siugle  tree  supplying  enougli 
for  a  large  family. 

Custard  apple  {Anona  reticulata)  is  sometimes  called  sugar  apple. 
There  are  upwards  of  forty  varieties  of  this  fruit,  and  nearly  all  the 
species  are  edible.  Almost  every  tropical  country  lays  claim  to  its 
own  favorite  variety.  In  Pern  it  is  greatly  esteemed,  and  considered 
not  inferior  to  any  other  fruit  in  the  world.  The  species  derives  its 
English  name  (custard  apple)  from  the  consistence  of  the  pulp  of  thi 
iruit ;  and  its  rich  color,  fragrant  odor,  and  handsome  appearance  are 
well  characterized  in  the  expression,  "apples  of  gold  in  pictures  of 
silver." 

The  Spanish-American  cherimoyer  (Anona  cherimolia)^  and  the  West 
India  soursop  (Anona  muricata)^  sweetsop  (Anona  sqtiamosa)^  and  alli- 
gator apple  (Anona  palustr  is)  are  of  this  genus.  This  delicious  fruit  is 
produced  in  excellent  perfection  as  far  north  as  Saint  Augustine,  aud 
is  easily  propagated  from  seed. 

FIGS. 

Figs  are  easily  raised  from  cuttings,  and  begin  to  b(»ar  in  two  yeara, 
producing  one  good  aud  one  or  two  additional  but  intV3rior  crops  annih 
ally.  Two  hundred  tre^s  may  be  set  at  nominal  cost  on  an  acre.  The 
remarkable  vigor  aud  thrift  attending  the  growth  of  the  fig  in  thi« 
State,  and  the  many  facilities  afforded  for  an  unlimited  business  grow* 
ing  out  of  its  cultivation  and  preparation  for  market,  are  so  decided, 
that  this  fruit  is  worthy,  like  the  orange  and  cane,  of  special  attention 
here.  A  simple  preparation  of  figs  by  boiling  in  sirup  will  furnish  » 
most  palatable  and  wholesome  preserve,  that  only  needs  to  be  known 
to  become  a  universal  favorite;  aud  if  figs  can  be  prepared  for  a  lucrft* 
tive  market,  by  drying,  anywhere  on  earth,  it  can  be  done  in  Florida. 
The  London  Encyclopedia  mentions  fifty-six  species,  of  which  thefoUow- 
ing  are  the  most  remarkable: 

F,  cericaf  the  common  fi^  tree  with  an  upright  steui  branching  fifteen  or  twenty 
feet  high,  and  garnished  with  large  palinated  or  hand-shaped  leaves.  Of  this  then 
are  many  varieties,  asthe  common  fig  tree,  with  large,  oblong,  dark  purplish  blue  frait, 
w^hich  ripens  in  Angnst  either  on  standards  or  walls,  and  of  w^hich  it  carries  a  grr^i 
quantity;  the  brown  or  chestnut  fig,  a  large,  globular,  ohestuat-colored  fruit  hav- 
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• 

iDg  a  pnrpUsh  delicious  pulp;  the  blaok  Ischia  fig,  a  middle-sized,  shortish,  flat- 
crowned,  blackish  fniit,  having  a  bright  pulp ;  the  green  Ischia  fig,  a  large,  obloug, 
globnlar-beaded,  greeuish  fruit,  slightly  stained  by  the  pulp  to  a  reddish-brown  color; 
tbe  brown  Ischia  fig,  a  small,  pyramidal,  brownisb-yellow  fruit,  having  a  purplish 
rich  pulp;  the  Malta  fig,  a  small,  flat-topped,  brown  fruit;  the  round  brown  Naples 
'g?  A  globular,  middle-sized,  light-brown  fruit,  and  brownish  pulp ;  the  long,  brown 
Naples  fig,  a  long,  dark-brown  fruit,  having  a  reddish  pulp;  the  great  blue  fig,  a 
large  blue  fruit,  having  a  fine  red  pulp ;  the  black  Genoa  fig,  a  large  pear-shaped, 
black-colored  fruit,  with  a  bright-red  pulp.  It  may  be  propagated  either  by  suckers 
srisiug  from  roots,  by  layers,  or  by  cuttiugs.  The  suckers  are  to  be  taken  ofi'  as  low 
down  as  possible;  trim  off  any  ragged  part  at  bottom,  leaving  the  top  entire,  espe^ 
eially  if  for  standards,  and  plant  them  in  nursery  lines  at  two  or  three  feet  distance, 
or  they  may  at  once  be  planted  wliere  they  are  to  remain. 

The  best  season  for  propagating  these  trees  by  layers  is  in  antnmn  ^ 
bat  it  may  be  also  done  any  time  from  October  to  March  or  April. 
Glioose  the  young  pliable  lower  shoots  from  the  fruitful  branches ;  lay 
them  in  the  usual  way,  covering  the  body  of  the  layers  3  or  4  inches 
deep  in  the  ground,  keeping  the  top  entire,  and  as  upright  as  possible } 
ftnd  they  will  be  rooted  and  fit  to  separate  from  the  parent  in  autumn^ 
when  they  may  be  planted  either  in  the  nursery  or  where  they  are  to 
lemain.  The  time  for  propagating  by  cuttings  is  either  at  the  iall  of 
fhe  leaf  or  in  February.  Choose  well-ripened  shoots  of  the  preceding 
sammer,  short  and  of  robust  growth,  from  about  twelve  to  fifteen 
inches  long,  having  an  inch  or  two  of  the  two  years'  wood  ht  their  base, 
the  tips  left  entire ;  plant  them  six  or  eight  inches  deep,  in  a  bed  or  bor- 
der of  good  earth,  in  rows  two  feet  asunder. 

GUAIAVA. 

The  name  guaiava  (Psidium  guaiava)  is  a  corruption  of  the  Spanish 
word  guaydba.  Of  this  fruit  there  are  seventeen  different  species.  It 
is  an  evergreen  tree  or  shrub,  and  indigenous  to  Brazil,  Spanish  Amer- 
ica, and  the  West  Indies.  It  is  propagated  by  cuttiugs  and  seed,  and  is 
sometimes  liable  to  injury  from  severe  frosts  north  of  28^  north  lati- 
tude, but  south  of  that  line  it  is  ever-bearing,  yielding  its  delicious, 
aromatic,  and  wholesome  fruit  all  the  year  round.  Only  three  or  four 
varieties  are  known  and  cultivated  in  Florida. 

In  the  island  of  Cuba  and  in  Brazil  the  varieties  produced  are  more 
numerous,  and  large  quantities  of  the  fruit  are  made  into  jellies  for  ex- 
portation to  all  parts  of  the  world.  The  fruit  of  the  common  guaiava 
is  pear-shaped,  of  the  size  of  a  large  hen's  e^gg^  and  sometimes  larger^ 
ami  has  a  smooth,  pale-yellow  skin,  inclosing  a  many-seeded  pulp  of  deli- 
eions  acidity.  In  some  varieties  the  pulp  is  of  a  light-cream,  and  others  a 
pale^reddish  color.  This  fruit  is  greatly  esteemed  wherever  known,  and, 
being  shghtly  astringent,  as  well  as  mucilaginous,  is  very  beneficial  in 
bowel  complaints.  The  roots  and  leaves  are  also  astringent,  and  are 
regarded  as  excellent  for  strengthening  the  stomach  and  bowels.  The 
i>lant  is  propagated  by  seeds,  cuttings,  and  suckers. 
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POMEGRANATE. 

The  poraeffranate  ( Pmiica  ffranatiim),  a  shrub  or  bush-like  tree,  is  a 
native  of  Persia  and  Syria,  and  grows  wild  in  those  countries.    It  is 
l)erfectl.y  hardy  in  all  parts  of  Florida,  and  as  far  north  as  Hilton 
Head,   S.  C,  and  is  widely   cultivated  and  much  esteemed  in  this 
State  for  the  excellence  of  its  fruit,  as  well  as  for  the  medicinal  proper, 
ties  of  the  rind  and  the  flowers,  which  are  not  only  an  excellent  febri- 
fuge, but  powerful  astringents,  and  often  used  with  great  benefit  in 
cases  of  diarrhea.    The  pulp  of  the  fruit  is  a  delicious  sub-acid  sub- 
stance, similar  in  taste  and  flavor  to  the  red  currant,  and  is  excellent 
for  allaying  heat  and  quenching  thirst,  and  is  gently  laxative.    The 
fruit  of  the  pomegranate  is  spherical,  the  size  of  an  orange,  with  a  goard- 
like  shell  or  rind,  which  is  filled  with  seeds  inclosed  in  membranoas 
cells,  and  surrounded  with   a  juicy,  reddish  pulp.    There  are  several 
varieties  of  this  fruit,  comprising  early,  medium,  and  late.    The  early 
and  the  medium  varieties  have  a  pale  yellow  skin  or  rind,  with  a  bean- 
tiful  tinge  of  red  upon  the  side  or  cheek,  and  are  sparsely  dotted  with 
fine  pippin-like  spots.    The  latter  sorts  have  a  dark  russet-colored  riud, 
and  the  seeds  are  of  a  pale  pink  color.    This  tree  bears  a  beautiful  urn- 
shaped  scarlet  flower;  and  there  is  no  tree  more  showy  than  the  pome- 
granate when  in  flower.    The  fruit  begins  to  ripen  at  Saint  Augustine, 
Fla.,  about  the  middle  of  July,  and  continues  until  the  middle  of  Decem- 
ber.    It  bears  transportation  well  on  account  of  its  hard  rind,  keeps  for 
several  weeks  after  it  has  been  taken  from  the  tree,  and  no  doubt  may 
be  made  a  profitable  market  fruit.    It  is  increased  by  cuttings,  layers, 
and  suckers,  and  thrift}-  wood  two  years  old  strikes  fibers  as  readily  as 
3'ounger  wood, 

BANANA. 

Banana  ( Muaaparadisiaca), — Of  the  banana  and  plantain  {Musa  sapim^ 
turn)  thereare  several  species.  They  are  increased  by  suckers,  and  require 
a  rich,  moist  soil,  with  warm  exposure.  Some  varieties  of  these  plants 
are  successfullv  cultivated  sis  far  north  as  30^  north  latitude.  The  best 
variety  for  cultivation  north  of  28^  north  latitude  is  the  one  known  as 
Musa  paradisiaea  cavendUhiu  This  is  the  most  hardy,  and  seldom  attains 
a  height  above  8  feet,  while  the  more  tender  kinds  often  grow  20  feet 
high.  When  the  i)lant  is  fruiting,  and  all  the  flowers  are  set,  it  is 
advisable  to  cut  off  the  spadix  an  inch  or  two  above  the  last  tier  of  per- 
fectly-formed fruit,  in  order  to  hasten  and  perfect  the  remaining  fruit. 
There  are  few  more  excellent  or  delicious  dessert  fruit«  than  the 
banana,  and  as  a  food  ]»lant  its  importance  and  value,  as  compared  with 
other  food  plants,  can  hardly  be  overestimated..  In  an  economical 
point  of  view  it  has  never  been  appreciated  in  Florida,  where  but  little 
attention  has  been  given  to  its  cultivation.  When  it  is  realized  tliat  a 
plantation  of  bananas  once  established  has  never  to  be  renewed,  and 
^        that  one  acre  of  this  fruit  will  produce  as  much  food  as  130  acres  of 
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wheat,  or  45  acres  of  potatoes,  its  value  and  importance  will  be  readily 
acknowledged.  As  tbis  plant  is  a  great  feeder,  and  wben  once  planted 
lasts  for  a  lifetime,  it  is  of  the  utmost  importnnce  that  plantings  should 
be  made  upon  strong  rich  soil,  or  that  the  plants  be  kept  highly  manured, 
to  secure  permanent  supplies  of  the  best  fruit.  In  Brazil  and  other 
tropical  countries  plantations  are  formed  by  setting  the  plants  20  feet 
apart;  but  as  the  kinds  usually  planted  in  those  countries  are  of  a  larger 
sjiecies  than  those  recommended  for  Northern  Florida,  plants  of  the^ 
Musa  paradisiaca  cacendishii  variety  shoul(^  be  set  10  feet  apart  eaoh 
way,  and  in  a  good  soil  they  will  soon  cover  the  ground,  as  they  increase 
rapidly  under  favorable  circumstances.  Each  plant  produces  one,  and 
ouly  one,  bunch  of  bananas,  when  it  is  cut  down  with  a  sharp  spade 
or  ax  to  give  place  to  succeeding  plants. 

When  the  enormous  yield  of  tbis  fruit  is  considered,  and  the  fact 
taken  into  account  that  wben  once  properly  planted  it  needs  no  other 
attention  than  simply  gathering  the  fruit,  the  demand  for  which  is 
almost  unlimited,  it  is  evident  that  its  cultivation  could  be  made  very 
profitable. 

DATE  PALM. 

The  date  palm  {Phcenix  dactylifera)  is  an  excellent  and  valuable  fruit, 
and  is  cultivated  with  entire  success  south  of  28°  north  latitude,  and 
the  tree  often  perfects  its  fruit  as  far  north  as  30^  north  latitude.  Nu- 
merous large  and  beautiful  specimens  of  this  tree  may  be  seen  in  the 
gardens  at  Saint  Augustine.  It  is  one  of  the  most  beautiful  trees  of  the 
vegetable  kingdom.  Its  long,  graceful,  ever- verdant,  ever-waving,  ever- 
ehanging  branches  make  it  the  most  picturesque  of  all  others  for  land- 
scape gardening,  and  should  adorn  the  grounds  of  every  homestead  in 
Florida. 

The  fruit  is  greatly  and  justly  esteemed  by  the  inhabitants  of  Egypt, 
Arabia,  and  Persia  on  account  of  its  concentrated  and  nutritious  prop- 
erties; large  numbers  subsist  almost  entirely  upon  it.  It  is  generally 
the  sole  food  of  the  Arabs  and  their  camels  in  their  long  and  tedious 
journeys  over  the  desert,  the  voyagers  feeding  upon  the  fruit  and  the 
animals  upon  the  stones.  The  inhabitants  of  \hese  countries  also  boast 
of  the  medicinal  qualities  of  the  date  fruit,  and  of  the  numerous  uses  to 
which  the  different  productions  of  this  tree  may  be  applied.  From  the 
leaves  the}'  make  couches,  baskets,  bags,  mats,  and  brushes ;  from  the 
branches  or  stalks,  cages  for  their  poultry  and  fences  for  their  gardens; 
from  the  fibers  of  the  trunk,  thread,  ropes,  and  rigging;  from  the  sap,  a 
spirituous  liquor,  and  the  body  of  the  tree  furnishes  fuel.  The  date  palm 
is  propagated  from  the  seeds  and  suckei'S,  but  more  successfully  from 
the  former.  The  cultivation  of  tbis  fruit  should  be  greatly  extended,  as 
it  may  become  an  important  and  profitable  resource  of  the  inhabitants 
of  Southern  Florida.  The  bunches  or  clusters  of  this  fruit  often  attain 
a  weight  of  15  pounds. 
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PERSIMMON. 

The  persimmon  is  found  wild  in  every  section  of  tbe  State.  The  frwit, 
at  least  to  the  natives,  is  agreeable  to  the  taste,  and,  ripe  or  dry,  is  used 
largely  for  the  table  and  for  home-made  beer.  Some  Japan  varieties 
are  now  being  introduced,  which  are  said  to  be  of  very  large  size,  and 
seedless.  The  Japanese  esteem  the  persimmon  as  their  most  valuable 
fruit. 

GRAPES. 

The  grape  is  found  wild  in  the  forests  of  Florida,  and  grows  luxuriantly. 
The  foreign  varieties  grow  and  fruit  well,  but  are  afflicte-d  with  the  Phfl- 
loxera,  and  their  successful  cultivation  is  not  permanently  reliable.  The 
Saint  Augustine  grape,  so  called,  is  a  choice  grape  for  the  tabic,  or  for 
wines.  It  grows  luxuriantly;  but  is  subject  to  rot  during  the  rainy  sea- 
son.  It  resembles  the  grape  from  which  the  Madeira  wines  are  made. 
The  Scuppemoug,  in  all  its  varieties,  is  the  most  reliable,  as  it  is  a  rank 
grower,  prolific  in  fruit,  and  free  from  disease.  It  makes  a  wine  equal 
to  the  best  California,  and  can  be  grown  to  great  profit.  Forty-five  feet 
square  are  allowed  to  each  vine,  and  it  soon  occupies  this  space,  yield" 
ing  many  bushels  to  each  plant.  It  is  a  late  grape,  and  a  good  table 
friut.    An  acre  yields  upwards  of  2,000  gallons  of  wine. 

PEACHES. 

The  peach  is  a  sure  tree  here,  bearing  in  two  years  from  the  seed,  and 
early  varieties  of  good  size  and  flavor  ripening  in  May,  June,  and  July. 
The  apricot  and  nectarine  are  aliso  safe  to  cultivate.  As  yet,  no  disease 
has  affected  the  trees,  and  they  retain  their  vigor  and  prolific  bearing 
for  many  years. 

The  northern  grown  trees  do  not  .do  well,  aa  they  do  not  seem  able  to 
adapt  themselves  to  the  climate,  but  seedlings  succeed,  make  a  rapid 
growth,  and  are  true  to  the  variety  planted.  Some  very  fine  varieties 
have  been  produced,  and  when  this  fruit  shall  receive  the  attention 
due  to  its  value  and  importance,  it  will  be  found  a  valuable  product  for 
export  to  northern  markets,  where  it  can  be  placed  in  advance  of  tbe 
products  there,  and  command  good  prices. 

PEARS. 

The  northern  varieties  of  the  pear  do  well  here,  though  they  grow  and 
bear  fruit  at  uncertain  periods.  But  the  Le  Conte  pear,  as  it  is  called, 
is  a  southern  variety,  equal  to  the  Bartlett,  free  from  disease,  and  pro- 
lific to  a  high  degree.  It  is  rapidly  gaining  favor,  and  its  cultivation  i$ 
being  extended.  It  brings  from  $6  to  $10  per  bushel  in  the  northern 
market,  where  it  is  placed  in  advance  of  the  more  northern  varieties. 
""   yields  an  enormous  profit,  greater  than  the  orange  in  many  localities* 
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APPLES. 

The  cultivation  of  the  apple  here  is  of  doubtful  utility,  though  it  is  be- 
lieved that  some  of  the  earlier  varieties  may  be  advantageously  intro- 
duced. 

NECTARINE,   APRICOT,  AND  PLUM. 

The  nectarine  {Amygdaluspersica)^  the  apricot  (Pruniis  armeniaca\  and 
the  almond  {Amygdalus  communis)  are  all  at  home  in  Florida,  and  not 
less  vigorous  and  healthy,  but  not  reliable  for  fruiting  in  all  portions  of 
the  State,  whether  from  defective  culture  or  adaptability  to  the  variety 
of  soils  is  not  yet  determined,  as  very  little  attention  has  been  given 
to  them. 

The  plum  and  prune  {Prunu^  domestica)  are  also  healthy  and  produc- 
tive, but  not  exempt  from  the  ravages  of  the  curculio,  so  prevalent  at 
the  north.  All  the  varieties  of  the  wild  plum  are  indigenous  and  abund- 
ant in  every  part  of  the  State.  Many  of  the  varieties  are  of  excellent 
quality,  and,  when  cooked,  form  a  delicious  preserve  for  family  use,  or 
for  canning. 

OLIVE. 

With  the  exception  of  a  few  trees  grown  for  ornament,  this  most  val- 
uable tree,  the  olive,  has  not  been  cultivated  in  this  State.  That  it  will 
succeed  well  here  is  evident  from  the  specimens  now  growing.  Ee- 
cently,  attention  has  been  directed  to  its  cultivation,  and  it  will  become 
widely  planted.  It  commences  to  bear  at  about  ten  years  from  the  seed, 
increasing  yearly  to  the  age  of  thirty  years,  bearing  annually.  They  are 
very  long-lived;  some  trees  in  Europe  are  known  to  be  eight  hundred 
years  old,  and  show  no  signs  of  decay.  The  fruit  and  oil  are  valuable 
as  food  and  of  commercial  importance. 

NUTS.         "^ 

The  pecan  nut  and  the  Madeira  nut  succeed  well,  and  produce  abund- 
antly in  the  northern  portion  of  the  State. 

The  cocoa-nut  and  the  Brazil  nut  are  produced  in  the  southern  portion, 
and  the  former  is  receiving  special  attention  in  Monroe  County,  where 
thousands  are  being  planted  in  the  vicinity  of  Key  West.  Large  groves 
are  also  being  set  out  on  Lake  Worth. 

TEA. 

The  tea  plant  has  long  been  successfully  cultivated  in  Georgia,  and 
through  the  instrumentality  of  the  Department  of  Agriculture,  at  Wash- 
ington, it  has  been  largely  diffused  through  this  State;  and  while  it  may 
not,  in  the  face  of  competition  with  foreign  labor,  immediately  become 
remunerative,  yet  it  will  be  produced  to  some  extent  for  home  consump- 
tion, and  in  time  may  become  a  profitable  product. 
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COFFEE, 

The  coffee  plant  has  been  saccessfally  introduced  from  South  America, 
and  its  production  in  South  Florida  gives  the  assurance  that  it  may  be 
grown  in  that  portion  of  the  State  at  least,  if  not  further  north,  and 
that  in  time  it  may  become  an  important  factor  in  the  varied  industries 
and  products  of  the  South.  The  first  pound  of  coffee  ever  produced  in 
the  United  States  by  open-air  culture  was  grown  in  Manatee,  and  re- 
ceived the  premium  offered  by  the  Department  of  Agriculture. 

STRAWBERRIES. 

This  queen  of  small  fruits  nowhere  in  the  world  finds  a  better  loca- 
tion for  culture;  plants  put  out  in  September  fruit  often  in  January, 
frequently  in  Febniary,  and  may  be  counted  in  full  bearing  and  ripen- 
ing in  March  and  April.  The  growers  about  Jacksonville  and  up  the 
Saint  John's  Kiver  are  many,  and  shii)ments  have  been  made  largely 
and  profitably.  In  size,  color,  bouquet,  and  taste,  they  are  superior  to 
most,  equal  to  the  best,  and  surpassed  by  none ;  the  best  varieties  only 
are  grown.  The  cultivators  pick  carefally,  select  and  pack  honestly; 
and  Florida  strawberries,  like  Florida  oranges,  have  earned  a  name. 
By  using  refrigerators  the  fruit  reaches  New  York  and  the  Northern 
cities,  fresh  and  cool,  only  about  four  days  from  picking.  Being  always 
in  advance  of  any  other  locality  by  some  weeks,  the  first  shipments 
bring  large  prices,  and  the  demand  keeps  pace  with  the  supply. 

BLACKBERRIES,  HUCKLEBERRIES. 

The  low-creeping  blackberry,  or  dewberry,  abounds  in  old  fields  and 
road-sides,  and  ripens  in  April.  The  high  bush,  also  found  in  same  lo- 
calities, ripens  in  June  and  July;  the  huckleberry  about  the  same  time. 
All  bear  well,  and  can  be  had  for  picking.  The  improved  kinds  do  well 
where  tried. 

MELONS. 

Watermelons,  muskmelons,  and  cantaleups  are  readily  produced  every- 
where in  the  State,  and  the  first  are  grown  extensively  for  export  to  the| 
Northern  cities.  One  thousand  melons  to  the  acre  is  considered  a  fair 
crop,  and  the  standard  size  for  export  is  20  pounds  and  upwards.  They 
are  grown  to  the  size  of  60  pounds  or  more,  and  no  better  fruit  is  pr^ 
duced  anywhere. 

VEGETABLES. 

Along  the  navigable  streams  and  the  lines  of  railway,  the  raising  di 
vegetables  for  export  has  become  an  important  element  in  the  proa> 
perity  of  Florida,  and  is  rapidly  assuming  proportions  which  claim  ati 
tention  from  the  transportation  lines  and  the  cities  of  the  North.  To- 
matoes,  cucumbers,  cabbages,  celery,  lettuce,  beets,  turnips,  onions,  IrisU 
potatoes,  snap-beans,  Lima  beans,  pease,  egg-plants,  okra,  and  all  the  v*^ 
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riety  of  vegetables  are  produced  most  successfully  during  the  winter 
and  spring  months,  and  as  improved  methods  and  better  culture  are 
introduced,  the  results  prove  that  every  month  in  the  year  may  yield 
handsome  returns  to  the  cultivator  of  the  soil,  and  demonstrate  that 
the  cheap  lauds  of  Florida  may  afford  greater  returns  in  value  for  the 
same  labor  than  the  best  lands  of  the  North  and  West. 

WORK  OF* THE  SEASONS. 

The  fiEirm  and  garden  work  for  the  year  is  briefly  indicated,  a«  follows : 

In  January  plant  Irish  potatoes,  pease,  beets,  turnips,  cabbage,  and 
all  hardy  or  semi-hardy  vegetables;  make  hot-beds  for  pushing  the  more 
tender  plants,  such  as  melons,  tomatoes,  okra,  egg-plants,  &c.;  set  out 
fruit  and  other  trees  and  shrubbery. 

February. — Keep  planting  for  a  succession,  same  as  in  January ;  in  ad- 
dition, plant  vines  of  all  kinds,  shrubbery,  and  fruit  trees  of  all  kinds, 
especially  of  the  citrus  family,  snap-beans,  corn ;  bed  sweet  potatoes  for 
draws  and  slips.  Oats  may  also  be  still  sown,  as  they  are  in  previous 
months. 

March, — Com,  oats,  and  plantingof  February  may  be  continued ;  trans- 
plant tomatoes,  egg-plants,  melons,  beans,  and  vines  of  all  kinds;  mul- 
berries and  blackben-ies  are  now  ripening. 

ApriL — Plant  as  in  March,  except  Irish  potatoes,  kohl  rabi,  turnips ; 
continue  to  transplant  tomatoes,  okra,  egg-plants ;  sow  millet,  corn,  cow 
peas,  for  fodder;  plant  the  butter-bean,  lady  i)ease;  dig  Irish  potatoes. 
Onions,  beets,  and  usual  early  vegetables  should  be  plenty  for  table. 

May. — Plant  sweet  potatoes  for  draws  in  beds ;  continue  planting  corn 
for  table ;  snap-beans,  pease,  and  cucumbers  ought  to  be  well  forward  for 
use;  continue  planting  okra,  egg-plants,  pepper,  and  butter  beans. 

June. — ^The  heavy  planting  of  sweet  potatoes  and  cow  peas  is  now  in 
order;  Irish  potatoes,  tomatoes,  and  a  great  variety  of  table  vegetables 
are  now  ready,  as  also  plums,  early  peaches,  and  grapes. 

July. — Sweet  potatoes  and  cow  peas  are  safe  to  plant,  the  rainy  sea- 
son being  favorable;  grapes,  peaches,  and  figs  are  in  full  season.  Orange 
trees  may  be  set  out  if  the  season  is  wet. 

August. — Finish  up  planting  sweet  potatoes  and  cow  peas;  sow  cab- 
bage, cauliflower,  turnips  for  fall  planting ;  plant  kohl  rabi  and  rutaba- 
gas ;  transplant  orange  trees  and  bud ;  last  of  month  plant  a  few  Irish 
potatoes  and  beans. 

September. — Now  is  the  time  to  commence  for  the  true  winter  garden, 
the  garden  which  is  commenced  in  the  North  in  April  and  May.  Plant 
the  whole  range  of  vegetables  except  sweet  potatoes;  set  out  asparagus, 
onion  sets,  and  strawberry  plants. 

October. — Plant  same  as  last  month;  put  in  garden  peas;  set  out  cab- 
bage plants ;  dig  sweet  potatoes ;  sow  oats,  rye,  &c. 

November. — ^A  good  month  for  garden;  continue  to  plant  and  trans- 
plant, same  as  for  October ;  sow  oats,  barley,  and  rye  for  winter  pastur- 
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age  or  crops;  dig  sweet  potatoes;  house  or  bank  them ;  make  sugar  and 
simp. 

December. — Clear  up  generally ;  fence,  ditch,  manure,  and  sow  and 
plant  haidy  vegetables ;  plant,  set  out  orange  trees,  fruit  trees,  and 
shrubbery ;  keep  a  shar})  lookout  for  an  occasional  frost ;  a  slight  pro- 
tection will  prevent  injury. 

TIMBER  AND 'LUMBER. 

Of  the  states,  Florida  has  the  largest  area  of  origioal  growth  of  tim- 
ber. Excluding  land  in  cultivation,  the  area  covered  by  lakes,  rivers, 
savannas,  &c.,  there  are  probably  nearly,  if  not  quite,  30,000,(100  acres 
of  land  covered  with  timber,  and  of  this  the  yellow  pine  is  fully  three- 
quarters.  The  level  lands,  rolling  lands,  are  mostly  covered  with  the 
yellow  and  pitch  pine,  which  attains  a  great  size  in  girth  and  length. 
The  lower  lands,  near  rivers,  lakes,  swamps,  abound  in  valuable  timber, 
of  which  live  oak,  other  species  of  oak,  hickory,  ash,  beech,  cedar,  mag- 
nolia, sweet  bay,  gum,  cypress,  constitute  a  great  proportion.  The  red 
cedar  is  particularly  adapted  for  lead  pencils,  and  largely  exported  to 
Europe  for  the  best  manufacturers,  as  also  North  and  East.  The  mag- 
nolia and  bay  are  fine  woods  for  onamental  furniture;  the  cypress  val- 
uable for  shingles,  sash,  doors,  blinds  and  inside  finish,  railroad  ties. 
The  yellow  and  pitch  pine  has  a  world-wide  reputation  as  being  the 
best  for  any  and  all  uses  where  strength,  elasticity,  and  durability  are 
desired,  and  is  now  being  largely  used  in  ornamental  and  expensive 
structures.  Finished  up  in  its  natural  grain  for  inside  work,  floonj, 
frames,  pillars,  arches,  roofs,  it  presents  that  substantial  as  well  as  rich 
finish  not  attained  with  other  material.  An  extensive  business  has  long 
been  prosecuted  in  the  western  portion  of  the  State  in  the  exportatioo 
of  pine  timber  and  lumber,  and  live  oak  and  cedar  have  been  supplied 
in  large  quantities  for  naval  architecture  and  the  manufacture  of  pen- 
cils. Large  establishments  for  the  manufacture  of  lumber  for  exporta- 
tion to  northern  and  foreign  ports  are  located  on  the  navigable  streams 
and  railroads.  Naval  stores  are  also  largely  exported,  and  a£ford  a  re- 
liable source  of  revenue  to  the  Stat^  and  the  manufacturers. 

THE  FORESTS  OF  FLORIDA. 

Prom  a  gentleman  who  has  been  connected  with  the  Tenth  Census  of 
the  United  States  the  following  information  has  been  obtained  relative 
to  the  forest  growth  of  this  State: 

The  variety  of  trees  in  Florida  is  greater  than  in  any  other  of  the  States,  there  being 
nearly,  or  quite,  two  hundred  arborescent  species,  or  half  of  all  in  the  United  Statflft. 

One  of  these,  the  yellow  pine,  is  a  hundredfold  more  abundant  and  more  valnable 
than  all  the  others  combined.  This  Is  the  most  valuable  of  American  trees  for  fram- 
ing-timber, flooring,  &c.,  and  the  present  reserve  of  it  is  almost  wholly  confined  to 
South  Georgia  and  the  northern  half  of  Florida.  This  is  the  tree  from  which  turpen- 
tine and  rosin  are  obtained.  There  is  very  little  yellow  pine  suitable  for  shipping; 
south  of  latitude  29°,  but  plenty  for  home  consumption  as  far  south  as  latitude  i^^» 
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Sooth  of  latitude  27°,  to  the  southeni  limit  of  the  Stat«,  there  is  plenty  of  the  South- 
ern pitch  pine,  which  is  equally  good  for  turpentine,  and  furnishes  very  good  huild- 
ing  material.  There  is  also  a  helt  of  it,  perhaps  ten  miles  in  width,  hordering  the  en- 
tire coast.  There  are  five  other  kinds  of  pine  in  the  State,  of  less  value  and  in  small 
quantity . 

Next  to  the  yellow  pine  in  abundance  and  value  rank  the  bald  cypress  and  live  oak. 
Both  are  found  throughout  the  State  in  abundance  and  of  large  size.  The  qualities  of 
live  oak  are  well  known,  better  than  those  of  the  cypress,  a  timber  only  second  in  value 
to  yellow  pine,  and  for  durability  and  lightness  superior  to  it.  Several  mills  are  now 
Bswiog  cypress,  and  the  manufacture  of  it  must  increase. 

The  red  cedar  of  Florida  is  celebrated  as  being  the  only  wood  suitable  for  pencils. 
The  demand  for  it  is  so  great  that  the  supply  will  probably  be  exhausted  before  many 
years. 

Throughout  the  pine  woods,  north  of  latitude  27°,  are  scattered  much  post  and  black- 
jack oak,  which  furnish  superior  fuel.  The  other  kinds  of  trees  occur  in  groves  or 
hammocks  and  border  water -courses. 

Along  the  southern  half  of  the  Saint  John's  and  Indian  Rivers  the  palmetto  is  the  most 
abundant  tree,  but,  as  a  rule,  the  hammocks  are  composed  in  most  part  of  the  live 
oak  and  the  water  or  willow  oak,  with  much  red  bay.  magnolia,  and  hickory.  Besides 
these,  there  is  a  great  variety  of  smaller  trees,  with  handsome  evergreen  foliage  and 
wood  suitable  for  various  purpooes.  In  some  hammocks  the  sonr  and  bitter-sweet 
aranges  abound. 

The  trees  most  noted  for  beauty  of  wood  are  the  '^  curly"  variety  of  the  yellow  pine, 
the  red  or  sweet  bay  (sometimes  called  Florida  mahogany),  the  magnolia,  black  cherry, 
holly,  &.C. 

In  Jackson  and  Gadsden  Counties  are  found  the  black  walnut,  sour  wood,  bass 
wood,  beech,  birch,  sugar  maple,  cotton woo<l,  sycamore,  and  many  other  Northern  trees. 
This  section  is  not  suited  to  th^  growth  of  the  orange. 

Trees  common  in  low  hammocks  and  swami>s  are  the  white  bay,  tan  bay,  elm,  ash, 
hickory,  red  maple,  sweet  gum,  sour  gum,  poplar,  hackberry,  iron-wood,  &c. 

The  number  of  species  of  the  most  important  genera  are  as  follows:  Oak,  13;  pine 
7;  hickory,  5;  elm,  ash,  maple,  magnolia,  and  gum,  3  each. 

South  of  the  Caloosabatchie  River,  and  on  the  east  and  west  coasts,  as  far  north  as 
Mosquito  Inlet  and  Cedar  Keys,  the  trees  are  nearly  all  of  subtropical  species,  among 
irhich  are  0ome  of  great  beauty  and  value,  such  as  the  mahogany,  lignum  vitse,  prince- 
wood,  mastic,  wild  tamarind,  calabash,  royal  palm,  Indian  fig,  crab-wood,  &c.  But 
these  are  found  in  too  limited  quantity  to  be  of  any  practical  importance. 

In  addition  to  these  are  the  Madeira,  frankinceuse,  white- wood,  cork- 
wood, sea  grape,  greeu  ebony,  wild  cherry,  buttonwood,  black  and  rock 
inaDgrove,  and  numerous  others. 

A  variety  of  the  caoutchouc  grows  in  South  Florida,  which  furnishes 
a  gum  possessing  the  qualities  of  the  India  rubber  of  commerce. 

It  is  believed  that  the  cinchona,  which  furnishes  that  valuable  article 
quinine,  could  be  successfully  cultivated.  Other  trees  and  plants  of 
great  merit^and  utility  can  doubtless  also  be  introduced. 

An  experimental  garden,  under  the  auspices  of  the  Department  of 
Agriculture,  would  be  attended  with  signal  benefit  to  the  interests  of 
the  country. 

LAKE  OKEECHOBEE  AND  THE  EVERGLADES. 

But  little  is  known  of  the  vast  region  covered  by  Lake  Okeechobee 
and  the  everglades.    Much  of  that  immense  area  is  unexplored  and  un- 
3290 5 
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surveyed,  and  few,  besides  the  wandering  cowboys,  ever  traverse  its 
wild  solitudes.  Its  almost  absolute  inaccessibility  has  practically  shut 
it  out  from  settlement;  and  for  years  it  has  been  occupied  by  the  small 
remnant  of  the  Indian  tribes  that  once  owned  the  country,  and  by  vast 
herds  of  cattle,  which  thrive  and  fatten  upon  the  rich  pasturage. 

Very  recently  the  eyes  of  capitalists  have  been  directed  to  this  remote 
wilderhess,  and  science  has  demonstrated  that  this  section  can  be  re- 
claimed and  subjected  to  cultivation.  A  carefal  analysis  of  the  soil  re- 
veals the  fact  that  it  contains  a  remarkable  percentage  of  the  elementa 
necessary  to  sustain  vegetation,  and  that  the  most  exhausting  crops  aai 
be  produced  for  years  without  any  diminution  of  its  natural  fertility. 
These  lands,  when  drained  and  properly  handled,  will  be  found  capable 
of  supplying  a  very  large  portion  of  the  sugar  now  consumed  in  the 
United  States.  They  are  admirably  adapted  to  the  production  of  this 
important  staple,  and  are  fully  equal,  if  not  superior,  to  the  most  valu- 
able lauds  devoted  to  this  crop  in  Cuba  and  Louisiana.  Here  the  cane 
reaches  maturity,  and  regularly  goes  to  tassel,  showing  that  the  stalk 
has  reached  its  highest  point  of  development,  and  that  its  juices  con- 
tain the  largest  amount  possible  of  saccharine  matter.  One  planting  of 
the  seed  suffices  for  several  years,  the  plant  ratiooning  for  a  number  of 
sea^sons  from  the  old  stubble.  Another  advantage  of  the  utmost  conse- 
quence is  found  in  the  fact  that,  situated  as  this  region  is,  below  the 
frost  line,  the  cane  can  be  cut  and  ground  to^suit  the  convenience  of  the 
planter. 

Mr.  H.  A.  Hough,  who  resides  on  Twelve-Mile  Branch,  an  arm  of  the 
CaloDsahatchee  River,  had  his  sugar-mill  destroyed  by  fire  in  January, 
1881,  before  his  cane  had  been  harvested.  The  building  was  re-erected 
in  the  following  April,  when  the  cane  was  cut  and  ground,  making  a 
full  average  yield  of  superior  sugar  and  sirup,  for  which  the  highest 
prices  were  obtained.  It  is  customary  in  that  section  to  replant  cane 
but  once  in  seven  years.  The  planter  is  never  harassed  by  fe^rs  of 
having  bis  crop  injured  or  destroyed  by  the  sudden  advent  of  cold 
weather. 

Besides  cane  and  rice,  tobacco,  cotton,  jute,  indigo,  and  the  whole 
series  of  tropical  and  semi  tropical  fruits  can  be  successfully  and  profit- 
ably cultivated. 

The  soils  and  situation  of  this  region  are  such  that  the  entire  range 
of  vegetables  can  be  put  into^  Northern  markets  before  the  truckers 
around  Boston,  New  York,  and  Chicago  have  commenced  to  break  their 
ground  for  the  reception  of  seed.  In  this  respect  this  region  has  no 
rivals  in  this  country,  and  can  compete  with  the  Bermudas  and  Bahamas. 
The  increase  of  wealth  and  the  growth  of  luxury  in  the  United  States 
have  created  a  steady  and  growing  demand  for  table  dainties,  and  th 
prices  paid  for  fruits  and  vegetables  out  of  their  usual  season  are  largely 
renumerative.  Tomatoes,  English  pease,  string  beans,  egg-plants,  okra, 
and  other  garden  i»roducts  can  be  shipped  from  this  section  during  the 
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entire  winter — ^from  December  to  April.  In  the  cultivation  of  such 
articles  there  is  a  mine  of  wealth  opened  to  the  enterprising  and  indus- 
trioQS  settler.  But  little  heavy  clothing,  iand  scarcely  any  fuel,  except 
for  culinary  purposes,  is  required  in  this  genial  climate,  so  that  there  is- 
a  great  saving  in  these  items,  so  costly  in  a  more  rigorous  latitude. 

The  question  of  transportation,  which  has  heretofore  been  a  barrier 
to  the  occu\)ation  of  this  desirable  country,  is  about  to  have  an  early 
and  satisfactory  solution.  By  the  time  this  report  will  be  given  to  the 
public  a  line  of  steamers  will  be  in  operation  upon  the  Kissimmee  River, 
conuectiDg  Lake  Okeechobee  with  the  new  city  of  Kissimmee,  recently 
laid  out  on  Lake  Tahopekaliga,  in  Orange  County.  Here  a  junction  is 
effected  with  the  South  Florida  Railroad,  a  line  stretching  from  Sanford, 
on  the  Saint  John's  River,  to  Tampa  and  Charlotte  Harbor.  Communi- 
cation will  also  be  had  with  the  West  as  soon  as  the  Caloosahatchee 
River  is  open  to  navigation. 

A  companj"^  was  chartered  by  special  act  of  the  legislature  of  Florida, 
March  8, 1881,  for  the  puri)ose  of  purchasing  and  improving  certain 
tracts  of  land  in  Florida,  the  building  of  canaU  and  other  lines  of  trans- 
portation, and  the  carrying  on  of  all  other  business  incidental  thereto. 

The  following  information  is  taken  from  a  pamphlet  I'ecently  pub  - 
lished  by  the  above  company: 

This  company  has  a  concession  from  the  board  of  internal  improvement  of  the 
State  of  Florida  for  the  reclamation  of  alJ  the  lands  lying  soath  of  townships  24  and 
east  of  Peace  Creek,  this  area  containing  upwards  of  8,000,000  acres. 

The  United  States  survey,  made  in  1879  by  Col.  J.  L.  Meigs,  established  the  eleva- 
tion of  Lake  Hickpochee,  ac^oining  Lake  Okeechobee,  as  being  2*3  feet  above  mean 
low  tide,  and  he  recommended  the  construction  of  a  drainage  canal  similar  to  that 
now  proposed  to  be  established.  These  surveys  and  observations  have  recently  been 
verified  by  a  corps  of  engineers  in  the  employ  of  this  company,  who  found  Lake 
Okeechobee  to  be  25  feet  above  tide  water. 

Lake  Okeechobee,  situate  about  the  center  of  this  6,000,000  acre  tract,  is  upwards 
of  40  miles  in  length  by  2&  miles  in  width,  or  covering  an  area  of  over  1,000  square 
miles.  It  has  an  outlet,  but  receives  the  drainage  of  a  number  of  lakes  intercepted  by 
the  Kissimmee  River,  also  the  waters  of  Fish  Eating,  Taylor's,  and  Mosquito  Creeks, 
which  vary  from  20  to  150  feet  in  width.  During  very  heavy  falls  of  rain,  this  lake 
rises  to  such  a  point  as  to  not  only  overflow  its  banks,  but  to  cause  the  waters  of  the 
rivers  to  be  backed  up,  so  that  the  country  becomes  more  or  less  submerged,  until  the 
waters  find  the  ocean  and  gulf  through  the  tortuous  and  inefficient  channels  of  widely- 
separated  streams. 

It  is  proposed  to  provide  against  these  periodical  overflows  by  the  opening  of  canals 
from  Okeechobee  to  the  Saint  Lucie  and  Caloosahatchee  Rivers  that  will  not  only  per- 
manently lower  the  level  of  the  lake,  but  at  all  times  furnish  a  safe  outlet  to  the  giUf 
and  ocean  for  the  waters  of  the  lake  and  confluent  streams,  and  which  will  also  afford 
means  of  transportation  for  the  products  of  the  Kissimmee  Valley  and  surrounding 
country. 

The  reclamation  of  the  land  included  in  that  portion  of  the  peninsula  of  Florida 
Iputh  of  latitude  2SP  lt>'  N.,  and  generally  east  of  Pease  Creek,  embraced  in  the  coun- 
ties of  Monroe  (5,000  square  miles),  Dade  (5,000  square  miles),  Brevard  (4,000  square 
miles),  and  portions  of  Manatee  (5,000  square  miles),  and  Polk  (1,900  square  miles),  is 
a  problem  the  magnitude  of  which  can  be  more  readly  comprehended  when  we  con- 
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aider  that  the  territory  in  qaestion  covers  1,000  square  miles  in  excess  of  the  combined 
area  of  the  States  of  Rhode  Island  (1,300  square  miles),  Connecticut  (4,700  sqoiR 
miles),  New  Jersey  (R,300  square  miles),  and  Delaware  (2,120  square  miles).    Inoiher 
words,  over  17,000  square  miles  of  the  most  tropical  portion  of  the  most  tropical  State 
in  the  Union  are  to-day  ready  to  respond  to  an  intelligent,  systematic,  and  pioperlj 
directed  effort  towards  placing  them  in  the  category  of  tillable  and  available  aeits, 
embracing  no  barren  prairies  nor  mountain  wastes.    There  are  but  few  acres  not  sus- 
ceptible to  a  high  degree  of  cultivation.    Lands  which  in  a  more  northern  climate 
would  be  regarded  as  valueless  will  here  yield  luxuriant  and   remunerative  crops. 
For  example,  the  scrub  palmetto  or  poorest  pine  barrens  of  Southern  Florida  will  pro- 
duce,  without  fertilizers,  large  crops  of  Sisal  hemp,  yielding  a  profit  to  the  acre  wbidi 
compares  favorably  with  the  returns  from  the  richest  land  when  cultivated  in  mpr 
tobacco,  or  cotton.    The  same  character  of  land  will  produce  from  50  to  75  bushels  of 
upland  rice  to  the  acre — a  three  months'  crop;  or  at  a  trifling  original  outlay,  15,009 
pineapple  slips,  set  to  the  acre^  will,  from  the  poorest  scrub  laud,  yield  a  return  far  in 
excess  of  the  brightest  dream  of  the  Northern  farmer.    Other  valuable  tropical  pro- 
ducts adapted  to  these  lands  could  be  mentioned,  which,  in  a  more  northern  climate, 
would  yield  nothing  to  agriculture.    This  glance  at  the  possibilities  to  be  realised 
from  the  cultivation  of  third-rate  pine  and  stunted  **  Black  Jack"  lands  prepares  « 
somewhat  for  a  better  appreciation  of  the  capabilities  of  the  soil  designated  as  "  rick  j 
lands,''  and  named  in  the  following  order :  First,  **  swamp  lands" ;  second,  '*  low  ham- 1 
mock";   third,  ''high  hammock";  and  fourth,  ''first  rate  pine,  oak,  and  hickory | 
lands.''    It  will  only  be  necessary  to  call  attention  to  the  fact  that  the  "swamp"—! 
or  lands  subject  to  overflow — are  intrinsically  the  most  valuable  lands  in  Florida.    To  i 
adapt  them  for  successful  cultivation  a  systematic  plan  for  their  drainage  will  be  in* 
dispensable;  when  thus  prepared  their  inexhaustible  fertility  sustains  a  succession  of 
the  most  exhaustive  crops  with  astonishing  vigor.    The  greatest  yield  of  sugar  ever 
realized  in  Florida  (4  hogsheads  per  acre)  was  produced  on  this  description  of  land.  | 

It  will  be  impossible  to  form  or  convey  an  adequate  idea  of  the  importance  and  ez-^ 
tent  of  this  enterprise,  developing,  as  a  consequence,  a  new  and  vast  territory  unli»H 
ited  in  resources,  and  of  such  material  and  varied  agricultural  wealth  as  can  htj 
furnished  by  no  other  State  in  the  Union ;  opening  to  cultivation  a  tract  of  sogaCJ 
lands  the  soil  of  which  is  identical  to  that  of  Cuba  and  Louisiana  of  a  productiTil 
power  apparently  inexhaustible  and  nnequaled  in  area  by  any  country  on  the  gloU 
The  prominent  natural  requisites  to  the  growth  and  maturity  of  the  augar  caa^ 
under  the  most  favorable  conditions,  obtain  here  in  a  marked  degree.. 

A  moderate  proximity  of  these  lauds  to  the  sea  and  gulf,  a  dry,  warm  spring,  shovH 
ers  during  the  afternoons  in  June,  July,  and  August,  followed  by  a  comparatively  di^ 
autumn,  a  condition  necessary  for  converting  the  starch  into  saccharine  matter,  an 
characteristics  of  the  peninsula  of  Florida  south  of  the  28th  parallel  of  latitude.  Th^ 
importance  of  this  one  crop  as  affecting  the  material  wealth  of  our  country  can  k^ 
more  readily  comprehended  by  a  bare  comparison  with  the  enormous  output  in  pxm 
cious  metals  from  our  western  mines,  those  great  store-houses  of  national  wealth.  Tki 
import  duties  on  sugar  for  manufacturing  purposes  from  the  year  1847  to  1879  vaitej 
from  2f  to  4  cents  per  pound.  We  paid  out  for  sugar  and  allied  products  duri^l 
this  period  ^1, 800, 000, 000.  Our  western  mines  produced  $1,700,000,000,  or,  in  otbii 
words,  during  a  period  of  thirty-two  years  as  a  nation  we  paid  out  in  round  numbe^ 
$100,000,000  in  excess  of  the  total  output  in  bullion  of  our  famed  bonanzas  of  the  va^ 
for  an  article  of  consumption  every  pound  of  which  could  have  been  prod  need  £rM 
the  soil  of  Southern  Florida. 

The  choice  sugar  lands  of  Louisiana  are  rated  at  from  $100  to  $150  per  acre,  sinula 
in  character  to  those  just  described,  which  mature  the  cane  to  perfection,  and  ai 
located  below  the  frost  line. 

The  terms  of  the  contract  with  the  board  of  internal  improvement  of  the  States 
Florida  give  to  this  company  one-half  of  all  the  land  reclaimed  1  y  the  lowering  o 
the  waters  of  Lake  Okeechobee. 
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The  pecnliar  characteristics  of  the  coraline  foundation  uxK>n  which  the  peninsula  of 
Florida  has,  by  a  gradual  and  cumulative  process,  been  raised  to  its  present  level 
above  the  waters  of  the  ocean ;  the  configuration  of  it«  surface  and  that  other  marked 
geographical  feature  as  indicated  by  the  enormous  extent  of  her  coast  line,  exceeding 
1,100  miles  on  the  Gulf  and  Atlantic,  indented  by  numerous  large  bays  and  estuaries; 
the  nniform  width  of  the  lower  portion  of  the  peninsula  and  comparative  short  dis- 
tance separating  the  waters  of  the  Gulf  and  Atlantic ;  taken  in  connection  with  the 
successive  slight  ridges  or  table  lands,  generally  parallel  with  the  coast  line,  compre- 
hending within  their  borders  long  reaches  of  savanna,  prairie,  and  marsh,  and  increas- 
ing in  altitude  as  we  proceed  towards  the  interior  or  water-shed  of  the  Kissimmee 
River,  whose  flows  empties  into  tliat  grand  island  reservoir,  Lake  Okeechobee — ^we 
have  before  us  the  necessary  data  upon  which  to  develop  the  plan  for  the  solution  of 
the  problem  of  successfully  draining  and  reclaiming  this  vast  territory  of  notably  rich 
lauds. 

An  analysis  of  the  soil  taken  from  the  saw-grass  marsh  on  the  border 
of  Lake  Okeechobee,  by  the  distinguished  Dr.  Bogers,  professor  of  chem 
istry  in  University  of  Pennsylvania,  gives  the  following  results : 

Organic  matter  (vegetable  uK>ld) 55. 00 

Silica 21.80 

Carbonate  of  lime 21.50 

Iron,  a  trace  ...- .' 0.00 

Water,  not  volatilized  at  212^ 1.70 


100.00 


As  the  operations  now  in  progress  promise  to  add  an  immense  area, 
eomprehending  no  less  than  18,000  square  miles  of  the  very  richest  and 
most  productive  lauds  to  the  agricultural  resources  of  the  country,  all 
matters  connected  with  this  vast  enterprise  contain  information  of  the 
greatest  importance. 

Col.  Ingham  Coryell,  general  superintendent  of  the  Atlantic  and  Gulf 
.Coast  Canal  and  Okeechobee  Land  Company,  furnishes  the  following 
information  relative  to  the  plans  and  points  of  operation  for  the  pro- 
IN)8ed  drainage  of  Okeechobee : 

We  have  been  at  work  for  the  past  two  months,  under  the  supervision  and  direo- 
tion  of  Capt.  F.  A.  Hendry,  in  cutting  a  channel  from  the  headwaters  of  the  Caloosa- 
hstcbee  to  Lake  Hickpochee,  and  have  succeeded  in  opening  one  20  feet  wide,  and 
Bow  having  a  depth  of  3  feet.  His  report  is  that  it  is  daily  deepening,  and  so  soon  as 
the  waters  lower  in  Okeechobee,  what  is  now  a  marsh  overflow  will  be  concentrated 
from  Hickpochee  in  the  channel  as  now  made.  It  will  cut  very  fast,  and  thereby  en* 
9ble  the  dredge-boat,  nearly  linished,  at  Cedar  Key,  on  its  arrival  on  the  Caloosa- 
batehee,  to  be  forced  up  and  over  the  16-foot  elevation  into  Hickpochee.  When  there 
Ire  are  3  miles  from  Okeechobee,  with  only  2^  feet  elevation  to  overcome  to  get  into 
"liat  lake,  which  is  entirely  practicable.  By  taking  the  dredge  by  a  circuitous  route, 
throwing  our  excavation  in  our  rear  as  we  proceed,  we  dam  up  our  passage  en  route, 
IS  far  as  soft  mud  and  vegetable  growth  will  obstruct  the  passage  of  water. 

It  is  not  our  intention  to  open  a  flood  on  the  valley  of  the  Caloosahatchee,  and  we 
will  use  ever>''  means  to  prevent  it.  Our  objective  point  of  operations  will  be  on  the 
lontheast  end  of  Lake  Okeechobee,  where  our  first  cuttings  will  commence,  l^e  are 
DOW  building  a  second  dredge  on  Lake  Tohopokaliga,  which  is  the  head  of  the  Kis- 
liinmee  River,  in  Qrange  County,  at  the  newly  laid-out  city  of  Kissimmee,  and  a 
ihort  cut  of  ^  miles  at  the  southwest  comer  of  that  lake  into  Reedy  Creek  will  afford 
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us  plenty  of  water;  thence  into  the  KiBsimmee  River  down  to  Okeechobee,  whew  we 
hope  to  Join  the  Cedar  Key  dredge,  and  carry  both  to  the  southeast  sice  of  Okeecho- 
bee. ,  The  Cedar  Key  dredge  has  a  cutting  capacity  of  22  feet  wide  and  10  feet  depth. 

The  Tohopokaliga  dredge  will  have  a  cutting  capacity  of  25  feet  and  over,  and  10 
^eet  depth.  Both  dredges  have  stem  wheels  and  are  self-propelling.  At  the  south- 
east side  of  Okeechobee  there  is  an  open  slough  from  4  to  6  miles  in  length,  and  evi- 
dently at  one  time  an  open  river,  heading  in  the  lake  and  empty iog  iato  the  Atlsntie 
at  Miami,  New  Hillsbarongh,  or  some  other  river  now  carrying  the  surplus  watecs  «l 
the  Everglades,  reaching  their  head,  into  the  ocean. 

Further  investigation  may  cause  us  to  utilise  this  open  slough  as  one  of  the  points 
to  commence  our  cutting,  which  will  first  be  by  a  cut  4  feet  deep  and  the  width  of  the 
full  capacity  of  our  dredge.  The  other  dredge  will  commence  near  by,  and  will  con- 
verge to  a  point,  say  4  miles  from  the  lake,  where  they  will  meet,  and  to  which  point 
other  cuts  will  be  made  if  found  necessary,  concentrating  the  water ^nd  flows,  and  the 
force  thus  concentrated  will  possibly  cut  its  own  channel  from  that  point  southeast  to 
the  ocean.  It  will  at  least  go  somewhere  on  the  down  grade,  and  be  gotten  rid  of  in 
a  direction  where  no  damage  will  be  done  to  any  one.  As  to  the  extent  of  the  open- 
ings to  bo  made,  I  don't  think  it  is  within  the  power  of  engineering  science  to  deter- 
mine by  a  survey  and  calculation.  We  can  calculate  the  surface  level  of  Okeechobee 
to  the  depth  of  one  foot  to  contain  31,363,200,000  cubic  feet  of  water,  and  the  lowering 
of  the  lake  one  foot  reduces  its  contents  fully  one-fifth  of  its  entire  capacity  and  from 
its  shallowness  will  expose  or  reclaim  possibly  over  one  mile  of  its  entire  border;  hence 
the  cubic  feet  of  water  by  the  next  reduction  of  one  foot  will  be  very  materially  less- 
ened, and  so  on  by  every  foot  of  reduction.  A  reduction  of  one  foot  solves  the  prob- 
lem. We  have  measured  the  inflow  at  the  mouth  of  the  Kissimmee,  when  the  waters 
were  within  its  natural  banks,  but  during  a  flood,  its  spread  is  for  miles  east  and  west 
over  a  saw-grass  marsh,  and  impracticable  to  measure  with  any  certainty  for  several 
reasons,  the  principal  of  which  is  the  irregularity  of  the  flow  at  points  through  the  saw 
grass,  where  greater  or  less  obstructions  exist.  For  this  reason,  no  actual  calcula- 
tion can  be  made  of  what  cuts  in  area  are  required,  but  we  are  reduced  to  and  forced 
to  accept  th^  general  positive  requirement  of  making  ''the  outflow  greater  than  the 
inflow  to  prevent  overflow.''  The  reduction  of  the  lake  one,  two,  or  three  feet  will 
form  a  reservoir  that  will  prevent  an  overflow  during  an  unusual  rainfall,  even  if  Uie 
outflow  should  not  be  fully  equal  to  an  unudual  rainfall  and  inflow,  and  will  prevent 
an  overflow. 

One  important  and  encouraging  point  in  success  of  the  enterprise  is  the  fact  that 
we  meet  with  no  rock,  hard  pan,  or  clay  obstruction,  and  the  cutting  through  the  mud 
formation  by  the  force  of  water  concentrated  roust  be  very  great,  and  it  is  reasonable 
to  suppose  will  cut  and  deepen  its  own  channel.  Teste  by  the  sounding  rod  have  been 
made  from  the  Caloosahatchee  up  to  and  through  Hickpocliee,  and  thence  to  Okee- 
chobee, and  on  the  Atlantic  side  from  Lake  Worth,  for  a  distance  sufficient  to  know 
that  no  rock  or  hard  pan  exist  to  a  depth  that  will  reach  the  bottom  level  of  Okee> 
ohobee.  Of  this  there  can  be  no  question.  You  ask  will  the  lowering  of  Okeechobee 
effect  the  whole  of  the  drainage  desired  f  By  no  means ;  the  work  is  then  only  begun. 
The  straightening  of  the  channel  of  the  Kissimmee  must  follow,  and  a  series  of  drain- 
age operations  at  other  points,  which  space  will  not  allow  me  to  illustrate. 

THE   INDIAN  RIVER  AND  LAKE  WORTH  REGION. 

This  iuteresting  and  attractive  portion  of  the  State  is  now  engaging 
a  large  share  of  public  attention,  in  conseqaence  of  the  certainty  that  it 
will  shortly  be  blessed  with  the  advantages  of  cheap  and  rapid  facilities 
for  trao sport ation.  The  eastern  shore  of  this  river  is  washed  by  that 
remarkable  ocean  cifrrent,  the  Gulf  Stream,  giving  it  at  all  seasons  a 
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aniform  temperatu  ro^  and  very  effectually  protecting  it  against  sudden 
falls  of  the  thermometer.  The  orange  grown  in  this  region  attains  a 
perfection  of  richness  and  delicacy  of  flavor  not  fonnd  elsewhere,  and 
brings  the  highest  prices.  Here  seems  to  be  the  natural  home  of  the 
pineapple  and  cocoanut,  and tliese fruits  thrive  and  flourish  in  tropical 
laxnriance.  Its  waters  abound  in  all  the  varieties  of  fish  known  in 
these  latitudes,  and  also  in  the  finest  oysters,  and  that  prized  product 
of  the  sea,  the  green  turtle.  Here  will  be  established  almost  certainly 
extensive  fisheries  and  canneries  for  the  preparation  of  these  delicacies 
for  distant  markets,  and  such  industries  promise,  in  the  near  future,  to 
attain  large  proportions. 

To  the  devotee  of  the  gun  and  fishing-rod  this  country  opens  a  new 
and  fertile  field  of  operations.  Game  is  found  in  the  utmost  profusion, 
and  in  the  winter  especially,  when  the  migratory  birds  seek  a  milder 
climate,  the  abundance  of  fowls  along  the  course  of  this  river  is  won- 
derful. Bears,  deer,  wild  turkeys,  and  ducks  of  all  varieties  abound, 
and  birds  of  rare  and  beautiful  plumage  invite  the  attention  of  the  taxi- 
dermist. Wlien  this  section  is  opened,  and  suitable  accommodations 
are  provided,  it  is  destined  to  become  a  favorite  resort  for  sportsmen. 

The  same  company  that  proposes  to  drain  Lake  Okeechobee  and  the 
everglades  has  also  contracted  with  the  State  board  of  internal  im- 
provements to  connect  the  waters  of  the  Saint  John's  and  Indian  Rivers 
by  a  system  of  canals.  The  proper  surveys  have  demonstrated  the  fea- 
sibility of  the  proposed  plan,  and  it  is  expected  that  the  work  will  be 
commenced  at  no  very  distant  period.  When  completed,  this  enterprise 
will  open  d30  miles  of  safe  inland  navigation,  extending  from  Lake 
Worth  on  the  south  to  the  mouth  of  the  Saint  John's  Biver  on  the 
oorth,  at  a  point  somewhere  in  the  vicinity  of  Jacksonville. 

From  the  pamphlet  already  quoted  I  take  the  following  paragraphs : 

This  company  has  acquired  by  purchase  the  franchise  of  the  Atlantic  Coast  Steam- 
boat, Canal,  and  Improvement  Company  for  the  construction  of  a  canal,  suitable  for 
commodioua  light -draft  steamboats,  commencing  at  the  Saint  John's  River,  extend- 
ing thence  in  a  southerly  direction,  connecting  Pablo  Creek,  San  Diego,  Mantanzas, 
Halifax,  and  Hillsborough  Rivers,  Mosquito  Lagoon,  Indian  River,  Saint  Luc}e  Sound, 
Jupiter  River,  and  Lake  Worth,  thus  affording  nearly  330  miles  of  continuous  navi- 
gable inland  v^aters,  lying  adjacent  to  and  generally  parallel  with  the  east  coast  of 
Florida,  being  separated  from  the  ocean  by  peninsulas  and  extended  narrow  islands ; 
these  natural  barriers  guaranteeing  a  safe  and  continuous  navigation  throughout  the. 
•entire  yei^.  The  water  is  salt,  being  constantly  renewed  from  the  inlets  at  Saint 
Aagnstine,  Mantanzas,  Mosquito  Lagoon,  Indian  River,  and'Lake  Worth.  These  in- 
land waters  affording  at  present  an  almost  unbroken  line  of  communication,  may,  at 
a  reasonably  moderate  expenditure  in  systematic  construction,  presenting  no  embar- 
TBflsing  engineering  problems,  be  developed  into  a  grand  canal  possessing  features  pecu- 
liarly its  own.  Merely  where  the  artificial  wc»'k  of  joining  river  to  river  is  performed 
can  it  be  regarded  as  a  canal  proper,  as  from  these  points  it  develops  into  those  ma- 
jestic arms  of  the  sea,  from  30  to  120  miles  in  length,  varying  from  1  to  6  miles  in 
width,  bordered  on  either  side  by  a  country  generally  well  elevated,  enjoying  unbounded 
natural  agricultural  resources,  a  semi-tropical  luxuriance  in  beauty  of  foliage,  scenery 
of  an  exceedingly  variegated  and  picturesque  character,  and  blessed  with  a  climate 
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tbrongbout  the  entire  year  the  most  equable  and  salnbrious  enjoyed  by  any  State  io 
the  Union.  The  soil  is  generally  Handy,  with  an  admixture  of  disintegrated  coral  aod 
gliell  with  alluvial  and  organic  matter,  capable  of  supporting  successive  crope  with- 
out the  aid  of  manure. 

Large  bodies  of  high  and  low  hammock  lands  of  palmetto,  oak,  bay,  hickory,  &c.^ 
extend  along  the  shores,  adjacent  to  which,  on  the  west  shore,  are  tracts  of  high 
open  pine  lands,  bordered  by  prairie,  savanna,  and  msrsh.  Experience  demonstrate 
that  the  soil  is'not  affected  by  drought  in  the  same  di'gree  as  other  lands,  nor  does  it 
suffer  from  too  much  rain,  and,  being  exceedingly  friable,  requires  no  other  prepara- 
tion than  grubbing  and  plowing  to  adapt  it  at  once  for  the  production  of  crops  cov- 
ering the  widest  scope,  embracing  tropical  and  semi-tropical  fruits  and  fibrous  plants 
in  great  variety,  and  maturing  to  that  degree  of  perfection  developed  at  no  other 
point  within  the  bounds  of  the  United  States. 

The  topographical  features  of  the  country  will  permit  of  a  general  alignment  for 
the  canal  on  the  most  direct  route  connecting  the  several  rivers  and  navigable  streams 
above  alluded  to.  The  method  of  performing  the  major  part  of  the  excavation  will 
be  by  labor-saving  appliances  esx^ecially  designed  for  this  work,  combining  great 
efficiency  with  ease  of  manipulation  and  economy  in  power. 

It  will  be  impossible  to  form  or  convey  an  adequate  idea  of  the  importance  and 
extent  of  this  enterprise,  developing,  as  a  consequence,  a  new  and  vast  territoiy, 
unlimited  in  resources,  and  of  sucb  material  and  varied  agricultural  wealth  as  can  be 
furnished  by  no  other  State  in  the  Union ;  opening  to  cultivation  a  tract  of  sngar 
lands,  the  soil  of  which  is  identical  to  that  of  Cuba  and  Louisiana,  of  a  prodnctive 
power  apparently  inexhaustible  and  unequaled  in  area  by  any  country  on  the  globe. 
The  prominent  natural  requisites  to  the  growth  and  maturity  of  the  sugar  cane  under 
the  most  favorable  conditions  obtain  here  in  a  marked  degree. 

In  view  of  the  natural  advantages  generally  cited,  experience  and  dtatistica  guar- 
antee that  continued  health  may  be  anticipated  with  as  much  confidence  as  in  any 
other  section  of  the  country  ;  lands,  cheap  and  readily  accessible,  easy  of  tillage,  from 
the  fact  that,  owing  to  the  friable  character  of  tbe  soil,  cultivation  is  neither  laborious 
nor  expensive ;  the  harvesting  of  crops  covering  the  widest  scope,  embracing  nearly 
all  of  the  grains,  fruits,  and  vegetables  of  the  Northern,  Middle,  and  Southern  States ; 
besides  tropical  and  semi-tropical  fruits  and  fibrous  plants  in  great  variety,  and  ma- 
turing to  that  degree  of  perfection  developed  at  no  other  point  within  the  bounds  of 
the  United  States,  or  indeed  anywhere  north  of  Central  America — it  is  fair  to  assume 
that  immediately  subsequent  to  its  completion  the  unoccupied  lands  bordering  the 
canal  will  be  entered  upon 'by  those  experienced  in  agriculture;  capitalists,  mer- 
chants, speculators,  and  all  of  the  elements  that  enter  into  the  thrift  and  prosperity 
of  a  new  country  will  settle  among  its  borders,  forming  the  nucleus  of  future  thriv- 
iug  villages,  communiti^,  and  cities,  constituting  the  pioneers  of  that  great  and  in- 
evitable people  destined  to  populate  and  harvest  from  the  rich  prairie,  savanna,  and 
upland  of  the  interior  bountiful  and  staple  crops,  for  the  production  of  which  natore 
for  past  cycles  has  been  preparing  the  soil  by  .the  enriching  process  of  growth  and 
decay  of  a  luxuriant  vegetation. 

As  tbe  cultivation  of  sugar  will  probably  be  the  largest  and  most  im- 
portant industry  of  this  region,  it  ma^*  not  be  amiss  to  insert  a  valuable 
article  upon  that  subject  from  the  pen  of  tbe  well-known  Dr.C  J.  Ken- 
wortby,  of  Jacksonville,  from  whose  writings  copious  extracts  bave  been 
previously  taken : 

The  list  of  Florida  productions  is  a  long  one,  embracing  nearly  all  the  cereals,  fruitii, 
and  vegetables  of  the  Middle,  Northern,  and  Southern  States,  as  well  as  the  fruits, 
vegetables,  and  medicinal  and  fibrous  plants  of  semi-tropical  and  tropical  countrieft. 
Since  the  settlement  of  the  State  the  inhabitants  have  confined  themselves  to  the  cal- 
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tnre  of  two  or  three  crops,  and  old  customs  cling  to  the  minority  as  do  barnacles  to  the 
hnll  of  a  stranded  vessel  in  a  tropical  sea. 

Under  Enf^lish  rale  sugar  cane  proved  a  profitable  crop,  and  for  many  years  anterior 
to  1861  it  was  extensively  and  profitably  grown  by  Hon.  D.  L.  Yulee  and  others.  For 
the  successful  culture  of  sugar  cane  a  comparatively  dry  and  warm  spring,  a  high 
thermal  range,  coupled  with  frequent  torrential  showers,  preceded  and  followed  by 
sunshine  during  the  summer,  and  a  dry  and  warm  fall  and  winter,  are  essential.  These 
climatic  conditions  exist  to  an  eminent  degree  in  Southern  Florida,  as  established  by 
observations  taken  at  fort  Myers,  on  the  Caloosahatchee  River,  and  at  Fort  Dallas, 
Cape  Florida. 

MEAN  TEMPERATURE. 
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Rainfall  is  an  important  factor  in  the  growth  and  maturation  of  the  cane ;  and  the 
necessary  hyetal  conditions  exist  in  the  southern  portion  of  this  State. 

RAINFALL  IN  INCHES  AND  HUNDREDTHS. 
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With  a  high  thermal  range  and  ample  rainfall  during  the  summer  months,  the  cane 
attains  a  development  rarely  excelled  in  the  West  Indies.  In  the  southern  portion  of 
the  State  it  ratoons  and  tassels,  and  attains  saccharine  maturity.  Even  in  the  northern 
portion  of  the  State  it  reaches  a  more  perfect  growth  and  development  than  in  a  large 
portion  of  Louisiana.  We  have  seen  it  stated  that  from  ten  to  fifteen  ripened  joints 
to  a  cane  is  deemed  a  good  yield,  and  this  can  be  excelled  on  the  high  sandy  lands  of 
the  northern  portion  of  the  State.  It  is  admitted  that  Cuba  is  the  home  of  the  cane, 
and  that  climatic  conditions  are  the  elements  of  its  success.  For  the  purpose  of  com- 
parison we  will  give  the  mean  temperature  and  rainfall  at  Havana: 
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From  the  data  quoted,  it  will  be  seen  that  the  rainfall  at  Havana  is  less  than  one- 
half  as  g^at  as  that  at  Fort  Myers,  and  as  a  result  the  cane  attains  a  greater  develop, 
nent  of  stalk  and  amount  of  saccharine  matter  in  Southern  Florida  than  in  Cuba. 
£ven  the  mean  annual  temperature  of  Havana  is  but  nine-t«nths  of  a  degree  above 
that  of  Fort  Myers.  But  tbe  great  advantage  Southern  Florida  possesses  over  the 
West  Indies  is  the  excessive  rainfall  during  the  summer — frequent   orrential  showers 
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followed  by  bright  sunshine,  wit]i  a  high  mean  temperature^  causing  a  laznnant 
growth  of  cane  that  surprises  the  resident  of  the  tropics. 

With  a  duty  of  upwards  of  three  cents  per  pound  on  imported  sugar  it  is  BorprisiBg 
that  the  culture  of  cane  in  Florida  has  been  so  long  neglected,  more  especially  vhes 
we  take  into  consideration  the  fact  that  the  people  of  the  United  States  have  paid  more 
for  sugar  and  its  allied  products  sinoe  1649  than  the  value  of  the  precious  metals  pro- 
duced by  the  mines  of  the  Western  States  and  Territories  during  the  same  period. 

Sugar-cane  is  extensively  cultivated  in  Louisiana,  but  the  climatic  conditiona  are 
not  as  favorable  as  those  of  Florida.  For  the  perfect  maturation  of  the  cane  it  is  ad- 
mitted that  an  annual  mean -temperature  of  75P  P.  is  necessary'.  As  a  rale,  in  tho  fdmer 
State  the  summer  rains  are  insufficient  fpr  vigorous  growth  except  in  the  lowlands; 
the  occurrence  of  cold  rains  during  the  autumn,  early  frosts,  and  a  low  thermal  rangp 
in  the  autumn  seriously  interfere  with  the  vito-chemical  action  necessary  to  change 
the  starch  into  sugar.  Taking  New  Orleans  as  a  point  of  comparison,  we  find  the  tem- 
perature and  rainfall  to  be : 
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In  Southern  Florida  the  cane  need  not  be  ground  until  after  Christmas,  but  to  escape 
early  frosts  in  Louisiana  they  are  compelled  to  crush  it  before  it  is  matured.  In  a  Nev 
Orleans  paper  of  recent  date^we  find  the  following:  ^^ Many  plantations  are  griod- 
ing,  but  the  cane  is  somewhat  too  green  yet.  Estimates  based  on  reports  from  a  large 
number  of  plantations  promise  a  yield  of  about  136,000  hogsheads,  a  falling  off  of  four* 
tenths  as  compared  with  last  year.'^  Even  with  this  diminished  yield  the  State  will 
receive  over  $15,000,000  for  its  sugar  crop,  and  these  and  many  more  milliona  fshoold 
be  made  to  enrich  Florida. 

In  Louisiana  it  is  necessary  to  caltivate  the  cane  on  the  low  alluvial  soils,  bat  owing 
to  the  rainfall  in  this  State  during  the  summer  the  cane  will  yield  large  crops  on  bigk 
and  even  sandy  lands.     In  his  work  on  Florida,  published  in  1823,  Yignoles  remarked' 

'' Respecting  sugar,  the  recent  successful  trials  that  have  been  made  upon  it  have 
determined  the  curious  fact  that  it  will  grow  in  almost  any  of  the  soils  of  Florida  sonth 
of  the  month  of  the  Saint  John's  River.  The  great  length  of  summer,  or  period  of  ab- 
solute elevation  of  the  thermometer  above  the  freezing  point,  allows  the  cane  to  ripen 
much  higher  than  in  Louisiana." 

From  the  best  information  we  have  been  able  to  obtain,  the  cane  produced  in  Duval 
County  on  elevated  lands  is  larger,  longer,  and  more  perfectly  ripened  than  the  pro* 
duct  of  Louisiana.  We  have  examined  cane  grown  on  the  Indian  River  which  bai 
from  forty-six  to  fifty-four  ripened  joints.  In  the  beginning  of  this  year  Profeasar 
MacCauly,  of  the  Smithsonian  Institution,  visited  the  Indian  camp  in  the  Big  Cypreai, 
60  miles  east  of  Fort  Myers.  On  his  return  he  informed  me  that  the  Indiana  were  en- 
gaged making  sugar,  and  that  the  ripened  cane-stalks  would  measure  from  18  to  92 
feet  in  length. 

Yignoles  says :  *'  Perhaps  it  may  be  thought  that  Florida  presents  but  little  to  tempt 
the  large  sugar  planter;  granted,  but  it  is  undoubted,  if  the  culture  of  the  cane  shonli 
be  adopted  on  a  small  scale,  by  the  same  proportionate  number  of  cultivators  that  aie 
iu  the  habit  of  raising  cotton  in  Carolina,  Georgia,  and  Alabama,  their  labor  wonM 
be  amply  repaid  and  a  source  of  wealth  opened ;  particularly  should  somepublio-flpirited 
and  enterprising  individual  establish,  at  central  and  eligible  point-s,  sugar-milla  to  re* 
ceive  the  small  crops,  precisely  on  the  same  principle  that  cotton-gins  and  rioe^milli 
exist  in  Southern  States.  This  would  augment  the  population  and  increase  the  re- 
sources of  the  country  sooner  and  better  perhaps  than  any  other  mode.'' 
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If  the  eBtablishment  of  sngar-miUs  at  central  and  accessible  points  was  desirable  in 
1^^  it  is  more  so  in  18dl.  For  yeais  I  have  advocated  the  erection  of  a  large  sugar 
mill  and  refinery  in  Jacksonville,  where  cane  can  be  supplied  by  small  growers  and 
converted  into  sugar  and  molasses.  Land  and  labor  are  cheap,  taxes  are  low  in  the 
country,  firewood  at  the  saw-mills  is  costless,  and  instead  of  consuming  sugar  grown 
in  Louisiana  and  Cuba  we  should  produce  enough  for  home  consumption  and  a  half 
million  hogsheads  for  exportation.  With  a  suitable  climate  and  soil,  coupled  with 
ebeap  labor  and  an  opportunity  to  obtain  a  supply  of  cane  on  reasonable  terms,  it 
seems  farcical  that  Floridians  should  consume  sugar  produced  within  one  hundred 
milea  of  the  State ;  pay  the  freight  from  Cuba  to  New  York,  an  import  duty  at  the 
rate  of  on  No.  13  to  16  sugar,  3  -^  cents,  and  on  No.  16  to  20,  4  -f^  cents  per  pound ; 
the  cost  of  refining  in  a  Northern  city,  where  labor  is  high,  and  where  firewood  and 
coal  are  expensive,  coupled  with  freights,  commissions,  profits,  &c.  There  may  not 
be  ''  millions  in  it,''  but  there  is  a  profitable  investment  for  some  person  who  will  erect 
a  sugar  mill  and  refinery  in  Jacksonville.  If  a  market  could  be  found  for  cane,  its 
prodnction  would  be  insured,  and  thousands  of  persons  would  engage  in  its  cultiva- 
tion ;  the  young  orange  grower,  small  farmer,  and  the  owners  of  small  patches  and 
town  lota  would  plant  it,  and  an  ample  supply  for  a  mill  and  refinery  could  be  secured.  ' 
This  city  is  connected  by  river  or  railroad  communication  with  every  portion  of  the 
State,  and  with  low  freights  the  cane  could  be  shipped  from  distant  points.  Or,  to 
avoid  the  cost  of  transportation  of  cane,  producers  at  a  distance  could  press  the  cane, 
barrel  the  juice,  add  the  milk  of  lime,  aud  f)hip  it  to  its  destination.  The  superan- 
nuated third-class  machinery  at  present  used  in  the  State  consigns  nearly  one-half  of 
the  jnice  of  the  cane  to  the  bagasse  heap ;  hence  an  annual  monetary  loss.  The  cen- 
tral factory  system,  with  perfect  machinery,  would  materially  Increase  the  yield  of 
fDgar  fh>m  the  cane  produced.  From  the  best  information  before  me  I  have  reason 
to  believe  that  a  central  mill  could  afford  to  pay  the  producer  $4  per  ton  for  the  cane, 
and  he  would  find  it  a  more  profitable  crop  than  cotton.  A  central  factory  means  a 
divorce  of  the  agricultural  part  of  the  sugar  production  from  the  manufacturing,  mer- 
cantile, and  financial  part,  and  that  it  would  prove  a  profitable  investment  we  are  as- 
sored.  In  1858  the  growers  in  Louisiana  produced  1,134,592  hogsheads  of  sugar,  worth 
1120,000,000 ;  and  if  this  can  be  done  in  the  unsuitable  climate  of  Louisiana,  the  ques- 
tion arises,  what  can  be  done  in  Florida  with  her  soil  and  climatic  advantages  T  We 
might  furnish  many  facts  aud  figures  relating  to  this  industry,  but  space  says,  hold, 
enough. 

ORANGE   CULTURE. 

This  is  one  of  the  industries  of  Florida  that  has  suddenly  attained 
Tery  coDsiderable  proportions.  From  barely  nothing,  in  a  commercial 
sense,  at  the  close  of  the  war,  the  business  has  grown  to  be  worth 
11,000,000  in  1880.  Measured  by  the  progress  of  the  past,  it  is  destined 
to  become,  in  a  very  short  time,  one  of  the  leading  industries  of  the 
State.  Last  year  there  were  exported  at  least  45,000,000  of  oranges. 
The  basinets  so  far  has  been  very  successful,  and  is  daily  inviting  more 
capital  and  enterprise.  There  is  already  |flO,000,000  invested  in  orange 
groves  in  the  State,  with  a  field  open  for  the  profitable  employment  of 
150,000,000  more.  Lands  suitable  for  growing  oranges  are  in  abun- 
dance and  at  low  prices.  .  Orange  groves  can  be  found  in  almost  every 
part  of  the  State,  and  on  all  varieties  of  soil  well  drained,  the  groves 
numb^ing  each  from  10  to  10,000  trees.  Hardly  a  family  outside  of 
the  cities  bat  cultivates  a  greater  or  less  number  of  orange  trees,  and 
many  residing  m  the  cities  do  the  same.    Some  of  the  largest  groves  in 
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the  State  are  owned  by  persons  liring  in  the  towns,  or  by  non-residente. 
In  some  of  the  counties  there  were  raised  as  high  as  from  4,000,000  to 
6,^00,000  of  oranges  last  year ;  and  narrow-gauge  railroads  are  rapidly 
being  built  to  afford  the  middle  counties  facilities  for  shipping  their  enor- 
mous crops  to  market.  Three  such  roads  have  been  completed  within 
tlie  past  few  months,  and  others  are  projected,  while  more  are  under  con- 
templation. Oranges  are  shipped  from  off  these  roads  to  New  York  in 
eighty  and  ninety  hours'  time. 

Within  the  past  few  years  orange  culture  in  Florida  has  also  attained 
great  perfection.  It  has  reached  that  position  where  it  is  possible  to 
analyze  the  cost  of  production.  Abundant  evidence  exists  that  can  be 
brought  forward  to  show  the  value  and  profit  in  it  for  the  investment 
of  capital.  Results  have  shown  that  there  is  not  at  present  any  pur- 
suit, where  the  tilling  of  the  soil  is  involved,  that  will  yield  larger  re- 
turns with  less  fluctuation.  It  is  always  pleasant  to  be  able  to  confirm 
such  statements  with  facts.  An  extensive  orange  grower  iu  Putnam 
County  has  kept,  from  the  beginning  of  his  grove,  an  accurate  account 
of  the  expenditures  and  receipts  to  the  close  of  the  thirteenth  year,  end- 
ing 1879.  The  number  of  trees  were  300.  They  yielded  442,600  oranges, 
selling  for  $7,590,  as  against  an  expenditure,  omitting  cost  of  land,  first 
cost  of  trees,  and  interest  on  the  money,  of  $1,950.  This  gives  receipts 
over  expenditures,  $5,640.  This  is  only  one  instance,  but  it  is  as  good 
as  many,  because  it  is  only  one  in  a  very  large  number.  It  conclusively 
demonstrates  that  oraiige  culture  is  not  at  all  transitory.  !Nearly  all 
the  obstacles  in  the  path  of  orange  culture  have  been  removed. 

The  future  of  the  business  is  still  more  promising.  Florida  oruiges 
are  conceded  to  be  superior  to  all  others.  In  point  of  numbers,  com- 
pared to  the  great  quantities  consumed,  they  are  few;  yet  by  their 
greater  merit  they  have  come  to  occupy  the  foremost  place  in  the  market. 
The  genial  climate  and  peculiar  soil  of  Florida,  together  with  sufficiently 
warm  sun  to  mature  and  concentrate  the  juices  without  destroying  the 
lively  aromatic  flavor  of  the  fruit,  impart  this  quality — a  value  nowhere 
else  attainable  to  such-  an  extent.  The  field  they  are  yet  to  occupy  is 
practically-  illimitable.  They  are  yet  to  possess  our  own  market,  the 
best  in  the  world.  This  will  be  the  labor  of  years,  and  after  a  great  por 
tion  of  our  orange  lands  have  been  brought  under  cultivation.  In  1879, 
there  were  257,000,000  of  oranges  entered  at  the  port  of  New  York  alone 
from  foreign  countries.  Double  the  number,  at  least,  were  entered  at 
all  the  other  ports,  making  a  grand  total  of  771,000,000  consumed  in  and 
lost  on  the  voyage  to  this  country,  in  addition  to  our  Florida  crop.  TVe 
cannot  predict  when  the  domestic  will  take  the  place  of  the  foreign 
product,  but  it  is  inevitable  in  course  of  time.  Our  inability  to  supply 
the  demand  is  the  main  obstacle. 

That  this  will'  be  the  ultimate  result  is  clear  from  another  cause,  inde- 
pendent, or  nearly  so,  of  merit.  The  liability  of  loss  and  damage  result- 
ing from  uncertainties  of  a  sea  voyage  forms  an  important  factor  in  the 
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conduct  of  the  foreign  frait-trade,  serving  to  make  it  extremely  hazard- 
ous—a  cireamstance  against  which  dealers  do  not  have  to  contend  in 
the  shipment  of  Florida  oranges.  We  have  railroads  leading  to  all  the 
great  markets  in  America,  and  when  the  fruit  is  transported  by  water, 
all  the  facilities  are  afforded  by  perfect  and  commodious  steamships. 

Oraoge  culture,  therefoie,  may  go  on  indefinitely  in  Florida,  without 
fear  of  reaching  a  general  redundance  of  product.  When  our  own  market 
is  occupied  those  of  Europe  and  elsewhere  will  be  open  to  us.  The  grow- 
ing desire  everywhere,  also,  of  people  for  semi-tropical  fruits,  which  the 
efforts  of  producers  are  trying  to  satisfy,  is  unlimited,  and,  therefore, 
efforts  in  orange  culture  can  continue  to  be  put  forth  until  this  unlim- 
ited and  independent  desire  is  met — a  goal  which,  perhaps,  never  can 
be  reached. 

To  iiersons  of  foresight  and  capital,  who  are  looking  to  the  future 
lather  than  the  present  for  remunerative  returns,  Florida  presents,  in 
her  orange  pursuit,  the  most  extended  as  well  as  the  most  inviting 
field.  But  aside  from  the  question  of  profit  the  culture  of  oranges  pre- 
sents other  practical  advantages.  It  is  not  only  a  pleasing  but  an  in- 
dependent odcupation.  Its  pursuit  is  no  dead  level  of  monotonous  ex- 
ertion, bat  one  that  affords  scope  for  the  development  of  an  ingenious 
mind.  As  a  producer,  the  .orange  grower  is  working  under  conditions 
of  constantly  increasing  advantages.  Young  men,  sometimes  with 
little  or  no  capital,  are  starting  every  year  in  the  business,  often  away 
from  communities  of  old  and  experienced  growers,  and  have  succeeded 
by  dint  of  tact  and  industry.  In  point  of  regular  profits;  in  point  of  an 
industrious,  frugal,  and  cheerful  occupation;  in  point  of  a  very  general 
desire  to  become  independent;  in  point  of  success  and  freedom  from 
penury,  and  in  point  of  repressive  and  adverse  influences  in  other  pur- 
suits, they  have  found  orange  culture,  and  its  practical  workings,  the 
most  pleasing  of  occupations.  I'ersons  who  own  groves  in  Florida  are 
entirely  well  satisfied,  as  a  rule,  with  their  investments.  A  bearing 
grove  is  worth  a  great  deal  of  money,  and  to  purchase  one  would  require 
a  large  cash  outlay.  In  ten  years'  time  groves  are  usually  in  full  bear- 
ing— often  in  less  time — and  the  inducement  to  plant  one  is  very  great. 

Finally,  we  would  say,  that  the  motives  that  induce  men  to  labor  in 
Florida  are  the  same  as  in  other  State.s — for  profit;  and  if  the  energy 
ftnd  persistence  of  the  work  be  proportionate  to  the  constancy  and  press 
of  the  motives,  then  will  they  most  certainly  succeed,  and  make  the 
aggregate  profit  of  their  investment  equal,  if  it  does  not  exceed,  that  of 
nearly  all  other  pursuits  involving  no  greater  outlay  of  money.  More- 
over, the  occupation  of  orange-growing  has  a  tendency  to  make  one 
hopeful  for  the  future.  The  tilling,  too,  of  the  soil  immeasurably  im- 
proves the  character  of  the  cultivator.  Add  to  this  the  beauty  of  the 
country  and  climate,  and  the  attractions  of  country  life ;  the  tranquillity 
of  mind  which  they  promise,  and  the  enjoyments  which  they  really 
afford;  the  charm  of  proprietorship  and  self-guiding  exertion,  and  the 
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bnoyaucy  of  outdoor  employment,  and  we  have  all  the  essentials  for 
acquiring  health  and  happiness,  as  well  as  independence. 

WHAT   THE   POOR   IMMIGRANT  MAY  DO. 

la  previous  pages  we  briefly  made  some  remarks  as  to  new-comers. 
AVe  believe  that  a  plain  relation  of  what  may  be  reasonably  assured  to 
the  poor  as  well  as  rich  immigrant  will  be  received  as  useful  informa- 
tion.   Florida  is  no  exception  to  other  countries,  and  the  present  bat  \ 
repeats  the  past  in  the  various  i)ha8es  of  immigration.    The  early  col-  ! 
onists  and  colonies  in  America,  the  periodical  and  frequent  later  immi-  i 
gration  to  new  States  and  Territories,  and  from  old  to  new  localities,  all 
have  had  experiences,  good,  bad,  and  indifferent,  yet  we  find,  after  a 
brief  period,  that  the  new  countries  are  filled  up  with  a  x)rosperous  and 
contented  population.    It  is  not  necessary  to  review  the  varied  causes 
of  this  universal  experience;  although  the  local  historian  may  dwell 
upon  them,  the  new  generations  of  the  present  look  forward  and  not 
back.    The  characteristics  of  Florida,  general  and  special,  we  have  truth- 
fully noted;  other  things  being  equal,  the  climate,  soil,  health,  cheap- 
ness of  lands,  staple  and  special  productions,  easy  access  iind  egress  by 
laud  and  water,  form  of  government,  low  tax^s,  a  small  State  debt,  all 
present  superior  advantages,  especially  fof  the  poor,  or  those  in  mod- 
erate circumstances,  for  securing  a  good  home.    At  the  outset,  how- 
ever, the  immigrant  asks,  how  shall  I  at  once  procure  a  support  for  my- 
self and  family!    Ifow,  premising  that  the  new-comer  means  to  work- 
intends  to  stay — ^he  can  go  to  work  at  once  and  raise  food  from  the  soil. 
New  pine  lands,  broken  up  with  the  grass  turned  in,  will  grow  good  crops' 
of  sweet  potatoes  and  cow  pease,  with  but  slight  cultivation.    These  crojis 
in,  fields  inclosed,  the  grass  covered  soon  beqpmes  rottedj  and  the  soil 
easil}"^  worked.    Corn,  cane,  and  cott  on  may  now  be  planted,  as  also  vege- 
tables; in  the  same  field  and  with  the  crops,  orange,  lemon,  and  other 
fruit  trees  may  be  planted,  where  they  are  to  remain,  at  regular  dis- 
tances apart,  both  ways.    The  vineyard  may  also  be  put  out,  a^  well  as 
smaller  fruity  about  the  premises.    The  pea-vii^ies,  with  pease,  will  afiford 
forage  for  stock ;  pease  and  potatoes  for  food.    Succeeding  the  pease  and 
potatoes,  turnips  and  onions,  beets,  cabbage,  and  similar  semi-hardy 
vegetables  may  be  grown  from  the  late  summer  to  the  next  late  spring 
months,  nearly  the  year  round.    The  immigrant  can  easily  gather  aboul; 
him  hogs,  which  will  range  for  their  owi|  living,  potatoes  being  fed  to 
them  in  the  fall.    Poultry  are  no  care  for  feed  or  support;  game  and  fish 
are  to  be  had  for  the  seeking.    It  will  b^  seen  that  the  food  question  is 
easily  solved.    Year  by  year  his  crops  are  increasing,  his  comforts  added 
to;  he  has  within  himself  the  accessories  of  a  comfortable  home.     In 
the  meantime  his  grove  of  oranges,  lemons,  his  vines,  are  growingapaee; 
in  a  few  short  years  he  scents  in  the  early  spring  the  sweet  odor  of  the 
orange  bloom,  sees  the  green  fruit  gradually  mcreasing  in  size,  and,  as 
autumn  mouths  come  on,  gladdens  his  eyes  *vith  the  sight  of  the  golden 
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frait  which  now  will  yield  him  a  substantial  return — waited  for  and  won. 
It  biis  taken  less  than  half  a  score  of  years  for  the  piney-woods  pioneer 
to  make  a  new  home  which  yields  him  ample  support  and  sure  increas- 
ing income  for  the  future. 

WHAT   THE  RICH   IMMIGRANT   CAN   DO. 

To  the  man  of  capital,  Florida  offers  a  large  variety  of  specialties  to 
employ  it  surely  and  profitably,  whether  as  an  investment  looking  to 
the  future  for  increase,  or  present  employment  and  quick  returns. 
There  are  millions  of  acres  of  United  States,  State,  and  railroad  lands, 
Spanish  grants  of  large  areas,  and  i)rivate  improved  and  unimproved 
lauds,  which  can  now  be  bought  cheaply.  These  comprise  timber  lands, 
which  are  increasing  in  growth  and  value  every  year,  also  improved 
lands  already  cleared  and  ready  to  cultivate,  now  unoccupied  by  reason 
of  death  of  owners,  or  want  of  means  to  hire  labor  and  purchase  stock. 
A  few  thousand  dollars  judiciously  invested  in  lands  would  be  sure  to 
pay  a  profit.  Manufactories  of  cottop,  and  cotton-seed  oil  mills,  starch 
factories,  rice  mills,  paper  mills,  tanneries,  saw  mills,  furniture  shops, 
&c.,  ofter  good  opportunities  for  present  profit. 

There  are  many  good  openings  for  mercantile  business,  purchasing 
the  staples  of  the  country,  such  as  cotton,  sugar,  sirup,  naval  stores. 
Fruit  raising  on  a  large  scale  can  be  done  with  assured  profit  j  with 
means,  one  can  have  hundreds  of  acres  in  trees,  and  millions  of  oranges 
and  lemons  to  sell  or  ship.  The  shrewd  real  estate  dealer  can  buy  and 
sell  at  a  profit;  the  money-lender  loan  at  high  interest,  with  ample  se- 
curity. All  this  has  been  done,  is  done,*and  doing  now.  •If  the  capital- 
ist would  desire  to  farm  on  a  large  scale,  no  better  field  than  here. 
There  are  hundreds  of  large. plantations  in  Middle  Florida,  lying  cou- 
liguouH,  which  can  be  bought  low,  and  a  farm  of  100  to  10,000  acres 
can  be  made,  and  planted  in  cotton,  cane,  corn,  rice,  tobacco,  and  other 
cix)ps.  Labor  is  plenty  and  cheaj),  crops  sure  and  good,  always  in  de- 
mand, and  fair  prices  rule. 

HOMEBIE  ID  AND   OTHER  EXEMPTIONS. 

One  hundred  and  sixty  acres,  or  one-half  acre  of  land  within  city  or 
lowuy  owned  by  the  head  of  a  family  residing  in  the  State,  togethei 
with  $1,000  of  personal  property,  and  the  improvements  on  the  real 
estate,  shall  be  exempted  from  any  forced  sale  under  any  process  of  law ; 
and  real  estate  shall  not  be  alienable  without  the  joint  written  consent 
of  wife  and  husband.  In  addition  to  the  above  exemption,  there  shall 
be  exempted  from  sale  by  any  legal  process,  to  the  head  of  a  family, 
one  thousand  dollars  in  any  kind  of  property  which  said  head  of  fam- 
ily may  select,  in  cases  where  the  indebtedness  was  contracted  or  judg- 
ment obtaine<l  before  the  10th  day  of  May,  1865.  Taxes  can  only  be 
levied  for  State,  county,  and  municipal  purposes.  Married  women  are 
protected  b^'  law  in  the  ownership  and  control  of  property  separate  and 
apart  from  the  husband. 
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WHO  MAY  VOTE. 

Every  male  person  twenty-one  years  of  age,  who  shall  be,  or  sbal 
have  declared  his  intention  to  become,  a  citizen  of  the  United  States 
has  resided  in  the  State  one  year,  and  in  the  county  six  months,  mai 
vote  in  the  election  district  where  registered.  Bribery,  perjury,  larcenj 
wagers  on  election,  fighting  a  duel  or  accepting  a  challenge,  disfranchises 

Table  Bihovcing  the  mortality  and  population  of  the  State  of  Florida  for  the  year  ending  Jm§ 
1,  1680,  a$  returned  to  the  Census  Bureau  at  fFashington,  D.  C,  and  also  the  deaths  frm 
consumption  and  other  pulmonary  diseases  for  the  same  period. 


Counties. 


Alachua . 
Baker  ... 
Bradford. 
Brevard  . 
Calhoun  . 
Clay 


Columbia 
Dade 


Duval 

Eacambla  — 

Franklin 

Gadsden 

Hamilton . . . . 
Hernando.... 
HiDflborongh 

Holmes 

Jackson 

Jefferson 

La  Fayette . . 
Leon 


Levy  — 
Liberty . 
Madison 
Manatee 
Marion  . 
Monroe. 
Nflssau  . 
Orange . . 


Polk 
Putnam 
Santa  Rosa. . 

'Ji'Tnter 

Saint  John's. 
Suwannee... 

Taylor 

Volusia 

Wakulla 

Walton 

Washington 


Total 


(W 

1 

7 

0 

30 

3 

12 

1 

19 

0 

46 

5 

»l 

2 

3 

0 

234 

34 

107 

17 

15 

1 

101 

8 

81 

3 

0 

0 

40 

5 

28 

1 

182 

3 

153 

10 

11 

0 

282 

8 

78 

7 

15 

1 

134 

5 

0 

0 

88 

4 

62 

4 

67 

6 

35 

6 

28 

1 

53 

6 

19 

2 

37 

0 

58 

14 

91 

5 

45 

1 

31 

0 

11 

0 

31 

0 

31 

0 

2,514 


164 


141     271,  Wt 


Total  deaths  in  1,000  of  aliases * 

Total  deaths  from  consumption  in  1,000  of  all  ages 0.1* 

Total  deaths  from  other  pulmonary  diseases  in  1,000 S.1I 

*A  large  proportion  of  the  deaths  from  consumption  oi'e  cases  of  invalids  from  other  States  aai 
countries. 
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^able  sh4>wing  the  population  of  Florida  by  race,  as  returned  to  the  Census  Bureau  at  Wash- 
ington, D.  C,  June  H,  1W80. 


Counties. 


White. 


Colored. 


TotAl. 


LlachuA. . 

taker 

Bradford  . 
trevard . . 
^Ihoun  . . 

Jlay 

'olumbia. 


DoTi 


►oTal 

Escambia 
franklin  . 
Sadsden . . 


lamilton.... 
Semando  . . . 
Sillsboroagli 

Solmea 

Fackson 

refferaon  .... 
Ui  Fayette . . 
Leon 


Levy 

Liberty . . 
kladison. 
pfanatee. 
Karion . . 
Itonroe.. 
pTasBau.. 
range . . 


B 


oik 

I^tnam  ... 
Banla  Kosa 
Snmtcr. 


Baint  John's. 
Sawannee  . . . 

lay  lor 

Volnaia 

WakuDa.... 

Walton 

Washington. 


Total 


8,093 
1,682 
4,895  , 
1,424  ! 

979  I 
2.170 
4.818 

193 
7,801 
6,988 
1,185 
4.072 
4.334  I 
3,  359 
5.011 
2.671 
5,391 
3,393 
2,442  ! 
3,440  I 
3,928  I 

711  • 
5,656  1 
3,561 
3,201'. 
7,668 
2,473 
5,494 
3,  036  . 
3.931 
4,749 
4.993 
3,242 
4,166 
2,118  . 
2,889 
1,460  , 
3,790  I 
2,380 


143,877 


10.604 

18,697 

630 

2.312 

1,  272 

6.167 

62 

1.486 

396 

1,375 

585 

2,  755 

4,776 

9,594 

2 

195 

9,961 

17,  762 

5,229 

12.  217 

556 

1,741 

7,516 

11,588 

2.  152 

6.486 

895 

4.254 

877 

5,Hfe8 

103 

2,774 

9,096 

14,  487 

12,  733 

16,126 

158 

2,600 

16,885 

20.325 

1,848 

5.776 

526 

1,237 

9,462 

15, 118 

113 

3,674 

9,799 

13.  000 

3.259 

10,  927 

4,073 

6,546 

696 

6,190 

120 

3, 156 

2,  319 

6,250 

1.  952 

6,701 

1,079 

.   6. 072 

1,353 

4,595 

3, 213 

7.  379 

162 

2,280 

518 

3,407 

1,290 

2,750 

480 

4, 270 

858 

3,238 

127,987 


271,864 


Population  in  1870 187,748 

Increase  in  ten  years 84, 116 


3290 6 
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HARBOR   AND   CITY  OF   PENSACOLA. 

The  Gulf  of  Mexico  is  tlie  natural  basin  for  a  larger  extent  of  coun- 
try than  any  similar  sheet  of  water  on  the  globe,  and  the  finest  bay 
and  harbor  on  its  coast  is  that  of  Pens^cola,  on  which  are  located 
Forts  Pickens  and  Barrancas  and  the  Warren  ton  navy-yard. 

The  city  of  Pensacola,  located  at  the  head  of  the  bay,  is  a  most  beau- 
tiful place,  and  deserves  special  mention  as  the  most  attractive  feature 
of  West  Florida.  The  following  description  is  derived  from  an  official 
publication  of  the  Commissioner  of  Immigration  : 

The  city  of  Pensacola  has  natural  advantages  which  destine  it  to  become,  by  rapid 
strides,  the  Chicago  of  the  South.  It  is  situated  on  the  north  coast  of  the  Gulf  of 
Mexico,  in  latitude  30°  28'  north  and  longitude  67°  '22'  west  of  Greenwich,  only  in 
miles  from  the  open  sea.  Its  thoroughly  land-locked  harbor  covers  an  area  of  over 
2()0  square  miles,  being  about  30  miles  long  and  from  5  to  8  miles  Jin  width,  having 
unsurpassed  anchorage,  and  a  depth  of  from  30  to  35  feet.  The  entrance  to  the  harlwr 
is  a})ont  half  a  mile  wide,  with  an  average  depth  on  the  bar  of  hcenty-four  feet.  The 
same  depth  is  readily  secured  at  the  wharfage  line  in  the  city.  A  laden  ship  of  the 
largest  tonnage  can  api)roach  the  city  at  any  time  in  the  year,  or  leaving  its  wharf 
<;an  be  in  the  open  sea  in  an  hour  and  a  half. 

As  a  i)lace  of  residence,  Pensacola  is  attractive  by  a  healthy  and  genial  climate,  li 
has  an  abundance  of  excellent  x)ure  water,  and  the  regularly  changing  land  and  ses 
breezes  make  it  a  pleasant  abode  at  all  seasons.  Its  gardens  afford  flowers  and  frnit 
winter  and  bummer.  Most  tropical  plants  grow  there,  and  require  but  little  pr<»tec- 
tion  ironi  the  cold  in  winter,  whilst  all  kinds  of  cereals  and  northern  fruit  yield  early 
and  abundant  crops.  The  soil  of  the  immediate  vicinity  is  sandy  and  the  drainage 
perfect. 

The  lands  of  the  neighboring  country  are  of  the  character  known  ss  swamp,  ham- 
mock, and  pine.  The  swamp  lands  are  those  lying  on  the  Escambia  and  Penlido 
Rivers  and  their  tributaries,  and  are  remarkable  for  their  exhanstless  fertility,  tbos*- 
brought  under  cultivation  yielding  heavy  crops  of  corn,  cotton,  rice,  and  sugar-cane, 
Tho  great  body  of  these  lands  is  covered  with  oak  and  cypress  forests,  ready  to  the 
hand  of  the  great  ship-building  interests,  which  the  progress  of  commerce  will  speed- 
ily foster. 

The  hammock  lands  are  intermediate  between  the  swamp  and  pine  tracts.    They 
afford  the  healthiest  localities  for  settlements,  and   are  easily'  cultivated,  yielding 
abundant  returns  for  the  labor  bestowed  on  them. 

The  pine  lands  have  an  exhanstless  wealth  of  the  best  timber,  whilst  the  herbage 
of  the  forest  affords  permanent  pasturage  for  cattle,  which  require  no  shelter  and  very 
little  care. 

All  these  classes  of  lands  are  readily  reclaimed  for  agricultural  purposes,  whilst  tlw 
forest  will  for  a  century  to  come  supply  the  glowing  expoi^  trade  in  timber. 

The  commerce  of  Pensacola  has  hitherto  been  limited  to  the  export  of  Florida  tim- 
ber brought  down  on  the  rivers  and  creeks  emptying  into  its  magnificent  bay.  Want  of 
coumuuiication  hils  been  an  impediment  to  its  growth,  but  the  completion,  in  the  winter 
of  1870,  of  the  Pensacola  and  Louisville  Railroad  to  its  junction  with  the  Mobile  and 
Montgomery  Railroad,  establishing  aconnevfiny  link  with  the  entire  railroad  »^ (em  JN'tirti 
avd  West,  must  speedily  lift  Pensacola  to  the  dignity  of  a  first-class  commercial  city. 
By  this  link  in  the  great  chain  of  railroads,  Pensacola  is  brought  as  near  to  Chicago 
as  is  New  York. 

The  best  customers  and  consumers  of  the  great  grain  and  produce  growinjj  West  li\'Te 
upon  the  shores  of  the  Gulf,  in  the  West  India  Islands,  in  Central  and  South  America. 
The  Pensacola  route  of  transportation  shortens  the  exchange  of  commodities  betveen 
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these  markets  and  the  teeming  West  by  thonsauds  of  miles  and  by  many  days,  thus 
eltecting  a  donble  economy  of  time  and  cost  of  transportation. 

A  glance  at  the  map  will  readily  demonstrate  the  fact,  so  little  known  heretofore, 
that  the  distance  from  Chicago  to  Pensacola  is  only  about  900  miles.  It  will  also  show 
that  from  Pensacofa  the  distance  to  Tampico  is  900  miles;  to  Havana,  620  miles  ;  to 
Matamoras,  800  miles;  to  Vera  Cmz,  950  miles;  to  Hansacnla,  950  miles.  The  last- 
u&med  place  is  the  eastern  port  of  the  Isthmus  of  Tehuantepec. 

No  vessel  has  ever  been  driven  ashore  in  any  storm  in  the  harbor  of  Pensacola,  and 
no  gale  has  produced  a  freshet.  The  rivers  emptying  into  the  bay  are  clear  and  free 
from  alluvial  deposit,  and  the  depth  of  water  on  the  anchorage  ground,  as  well  as  on 
the  bar,  remains  unaltered  since  the  earliest  Spanish  surveys. 

With  the  railway  connection  recently  established  and  daily  expanding,  this  mag- 
Dificent  port  becomes  the  most  suitable  outlet  f  r  the  commerce  of  the  entire  Missis- 
sippi Valley.  It  has  this  great  advantage  over  New  Orleans,  that  it  is  close  to  the 
Gulf,  and  not  obstmcted  in  it«  commerce  by  a  shifting  and  treacherous  bar,  causing 
costly  delays  to  shipping,  and  often  upsetting  the  fairest  calculation  for  commercial 
profits.  The  vast  expenditure  in  towage  up  and  down  the  river  to  which  the  New 
Orleans  shipping  is  subjected  in  reaching  and  leaving  that  inland  port,  is  saved  in  Pen- 
sacola, and  it  is  easy  demonstrable  that  shippers  in  New  Orleans  can  ship  their  car- 
goes more  cheaply  from  the  port  of  Pensacola  than  from  their  own  levee.  Still  greater 
will  be  this  economy  when  the  canals  now  proposed  and  under  survey  shall  connect 
the  Mississippi  with  Mobile  Bay,  Perdido  Bay,  and  Pensacola  Bay,  permitting  steamers 
to  bring  their  upland  cargoes  directly  to  Pensacola,  and  lay  them  alongside  the  sea- 
going vessels. 

The  splendid  water-front  of  the  city  admits  of  running  railway  freight  directly 
.  down  on  the  wharves,  and  to  load  ves-sels  immediately  from  the  cars.     The  elevated 
blafl's  on  this  water-front  affords  facilities  for  coal  depots,  from  which  vessels  can  be 
supplied  through  shntes,  thns  saving  greatly  in  expense  of  handling. 

Having  thus  briefly  alluded  to  the  physical  features  of  the  port,  wo  will  now  ex- 
ftmine  the  advantages  of  its  relative  position  to  other  ports. 

Taking  Chicago  as  the  initial  or  starting  point,  as  being  equally  distant  from  New 
Vork  and  Pensacola,  railroad  trains  destined  to  each  of  the  cities  would  arrive  at  their 
destination  within  the  same  time.  Tbeone  arriving  at  New  York  would  have  traveled 
over  900  miles,  and  would  then  be  as  far  north  as  when  it  started  from  Chicago, . 
whereas  the  one  arriving  at  Pensacola  would  have  gone  directly  south  900  miles,  thus 
laving  thatunmber  of  miles  between  the  initial  point  (Chicago)  and  any  other  point 
flOQth  of  Pensacola.  This  distance,  to  be  l>alanced  by  transit  to  and  from  New  York, 
is  ecjual  to  a  gain  of  six  days  in  favor  of  Pensacola. 

Take  now  the  return  cargoes,  one  via  New  York  and  the  other  t7ia  Pensacola,  say  cof- 
fee, &c.,  from  Havana,  distant  from  Pensacola  620  miles.  The  one  by  way  of  Pensa- 
cola would  have  reached  its  ultimate  destination,  and  have  been  distributed,  before 
ti»€  other  could  possibly  have  reached  New  York.  These  remarks  apply  with  equal 
force  to  all  the  cities  and  towns  lying  along  and  in  connection  with  this  great  national 
tttery  of  intercommunication,  trade,  and  commerce. 

The  Pensacola  and  Louisville  Railroad  line  and  its  connections,  unlike  those  lead- 
ing to  the  Atlantic  ports,  bisect  the  parallels  of  latitude  of  the  United  States ;  hence  it 
ffiu-st  collect  and  transmit  the  productions  of  these  different  latitudes,  consisting  of 
wheat,  flour,  corn,  pork,  bacon,  lard,  cheese,  bagging,  rope,  iron,  lime,  coal,  and  a  great 
variety  of  industrial  products,  such  as  furniture,  clothing,  machinery,  implements,  &c.» 
concentrating  them  all  by  one  line  at  one  single  point  of  shipment,  and  giving  that 
point  the  same  advantages  to  be  offered  to  the  shipping  interests  of  the  world  that 
are  now  afforded  at  the  said  Atlantic  ports  through  a  hundred  different  channels  at  a 
vastly  increased  expense,  both  in  time  and  money,  and  enabling  ships  desiring  freights 
to  any  part  of  the  world  to  make  such  selections  as  their  interests  or  exigencies  may 
ftquire. 
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The  commerce  of  the  world  will  hereafter  he  carried  on  through  the  agency  of  »t^aii, 
and  will  expand  in  the  use  of  that  agent  just  iu  the  ratio  in  which  fuel  (coal)  can  be 
easily  and  cheaply  obtained  for  that  purpose.  The  coal-beds  of  Alabama,  e8timdt«4 
to  cover  between  4,000  and  5,000  square  miles  of  area,  are  interspcted  by  thi»  line  of 
road,  and,  from  their  contiguity  to  Peusacola,  must  become  the  great  source  of  supply 
for  the  steam  marine  and  coaling  stations  of  all  points  south  of  Pensacola.  The  casi 
now  used  for  this  purpose  is  principally  brought  from  Great  Britain,  a  distaiice  of  ;)A>00 
miles.  From  the  Alabama  coal-beds  to  Havana  (which  can  be  thus  supplied)  the  dis- 
tance is  about  810  miles,  and  coal  from  these  mines  can  be  placed  on  6hipl>oard  at  Pen- 
sacola at  $4.7.5  per  ton  ;  the  sea  transportation  is  but  620  miles.  These  facts  aud  figun^a 
guarantee  that  the  day  is  not  far  distant  when  Pensacola  must  become  the  g^reat  coal 
depot  of  the  Gulf,  making  annual  shipment  of  millions  of  tons  of  this  article,  ilevi-l- 
oping  the  resources  and  wealth  of  the  country,  aud  expanding  into  one  of  the  lint 
cities  in  the  world. 

The  rapid  development  of  the  iron  mines  of  Alabama,  whose  natural  outlet  to  the 
markets  of  the  world  is  the  port  of  Pensacola,  will  not  only  contribute  a  considerable 
quota  to  the  commerce  of  this  port,  but  will,  in  connection  with  the  Florida  foresTn, 
furnish  superior  material  for  ship-building,  which  at  no  distant  day  must  rival  in 
extent  the  similar  industry  of  Northern  ports,  the  proximity  aud  cheapuess  of  all  mt- 
terial  required,  giving  builders  in  this  locality  peculiar  advantages. 

FACILITIES  FOR  TRANSPORTATION. 

No  State  in  the  Uuiou  has  so  extended  a  sea-coast  as  Florida,  aad 
none  contains  a  larger  extent  of  inland  navigable  water ;  nor  is  there 
any  State  which  enjoys  greater  facilities  for  permanent,  reliable,  aud 
cheap  communication  with  the  commercial  marts  of  the  world  and  the 
interior  cities  of  the  North  aud  West.  Ocean  steamers,  with  the  moj?t 
ample  accommodations  for  passengers  and  the  most  extended  appoint- 
ments for  freight,  ply  regularly  between  New  York,  Boston,  Philadel- 
phia, Baltimore,  Charleston,  and  Savannah,  and  the  Florida  Atlantic 
ports.  At  Fernandina  these  lines  connect  with  the  Gulf  and  West  India 
Transit  Eailway,  which,  at  Hart's  Road,  connects  with  the  Jacksonville 
and  Fernandina  Railway ;  at  Callahan  intersects  the  Savannah  aud 
Jacksonville  Railway ;  at  Baldwin  with  the  Florida  Central  Railway ;  at 
Waldo  connects  with  the  I*eninsular  Railway  to  Ocala,  and  with  the 
Santa  F^  Canal  to  Santa  F^  Lake;  at  Gainesville  with  the  Florida 
Southern  Railway  to  Palatka  and  Ocala ;  and  at  Cedar  Keys  with  lines 
of  steamers  to  Tampa,  Key  West,  Havana,  New  Orleans,  aud  all  the 
Gulf  ports. 

At  Jacksonville  connections  are  made  with  the  numerous  steamers  on 
the  Saint  John's  and  Oclawaha  Rivers,  which  connect  at  Tocoi  with  the 
Snint  John's  Railway  to  Saint  Augustine;  at  Palatka  with  the  Florida 
Southern  Railway  to  Gainesville  and  Ocala;  at  Astor  with  the  Saint 
John's  and  Lake  Eustis  Railway;  at  Sanford  with  the  South  Florida 
Railway  to  Lake  Apopka  and  the  Kissimmee  River ;  at  Salt  Lake  with 
the  Saint  John's  and  Indian  River  Tramway  to  Titusville ;  and  at  Lake 
Pi  insett  with  lines  of  stages  to  the  Indian  River  at  Rock  Ledge. 

At  Jacksonville  connections  are  also  made  with  the  Fernandina  and 
Jacksonville  Railway ;  with  the  Savannah  and  Florida  Railway,  which 
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Itersecta  the  Gulf  and  West  India  Transit  Railway  at  Callahan ;  with 
le  Florida  Central  Railway,  which  intersects  the  G»lf  and  West  India 
insit  at  Baldwin ;  connects  at  Lake  City  with  the  Jacksonville,  Pen- 
icola  and  Mobile  Railway,  which,  at  Ellaville,  intersects  the  Suwannee 
Iver,  "which  is  navigable  for  steamers  to  Cedar  Keys ;  at  Live  Oak  con- 
?ct8  with  the  Savannah,  Florida  and  Western  Railway ;  at  Tallahassee 

rith  the  Railway  at  the  Gulf  at  Saint  Mark's ;  and  at  Chattahoochee 

rith  tbe  Atlantic  and  Western  Railway,  now  in  process  of  construction 
Mobile,  and  with  lines  of  steamers  to  A|>alachicola,  Eufaula,  Ala., 

»d  Columbus,  Ga.    All  rail  routes,  with  close  connections  and  through 
irlor  and  sleeping  cars  for  passengers  and  fast  freight  lines,  with  ven- 

llated  cars  for  fruit  and  vegetables,  connect  Florida  with  Montgomery, 

Ltlauta,  Louisville,  Cincinnati,  Saint  Louis,  and  Chicago,  in  the  West; 

ivanuah,  Charleston,  Richmond,  Washington,  Baltimore,  Philadelphia, 
jKew  York,  and  Boston,  in  the  North,  thus  affording  the  largest  facili- 
ties for  rax>id  transit  with  the  numerous  competing  lines,  and  the  ocean 
steamers  prevent  exorbitant  charges. 

The  completion  of  the  lines  of  railway  now  under  construction  will 
reuder  all  portions  of  the  State  immediately  accessible.  The  State  au- 
thorities have  granted  about  16,(M)0,000  of  acres  of  her  swamp  lands  in 
aid  of  works  of  internal  improvements,  thus  giving  a  powerful  impetus 
to  these  enterprises,  while  Northern  capital  is  pushing  them  fo  rapid 
oompleiion. 

No  les8  than  live  lines  of  railway  are  now  in  progress  in  East  Florida, 
ninniug  south,  with  the  view  of  reaching  Tampa  Bay,  Charlotte  Harbor, 
Indian  River,  and  Key  West.  * 

Ist.  Tbe  Tropical  Railway,  an  extension  of  the  Peninsular,  is  progress-  • 
ing  rapidly  from  Ocala -southward,  with  its  iron  purchased,  and  more 
than  a  thousand  hands  at  work. 

2d.  The  Florida  Southern,  from  Palatka  to  Gainesville,  is  pushing 
«outh  also  from  Ocala  to  the  eastward  of  the  Peninsula. 

3d.  The  South  Florida,  from  Sanford,  is  extending  southward  still 
farther  to  the  east. 

4th.  The  Live  Oak,  Rowlands  Bluff  and  Charlotte  Harbor  Railway 
is  backed  by  a  powerful  company. 

5th.  The  Jacksonville,  Saint  Augustine  and  Halifax  River  Railway 
is  under  construction,  from  Jacksonville  to  Saint  Augustine,  with  a 
new  to  an  ultimate  extension  down  the  coast  to  the  Indian  River. 

The  Atlantic  and  Western  Railway,  an  extension  of  the  Jacksonville, 
Peusacola  and  Mobile  Railway,  from  Chattahoochee  to  Pensacola,  is 
nnder  contract  and  being  rapidly  constructed,  with  a  view  to  immedi- 
ite  completion. 

A  large  portion  of  the  route  of  the  Jacksonville,  Tampa  and  Key 
West  Railway  has  been  surveyed,  and  no  doubt  exists  of  the  early  com- 
mencement of  that  important  enterprise. 

Those  in  process  of  construction,  and  others  projected,  with  the  sys- 
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tern  of  canals  coDnecting  the  lower  Saint  John's  with  North  Halifax  and 
Indian  Bivers,  and  the  Upper  Saint  John's  with  the  Kissimmee,  Lake 
Okeechobee,  and  Galoosahatchee,  wheii  all  completed,  will  give  Florida 
the  most  complete  system  of  internal  communication  of  any  Southern 
State,  and  render  her  one  of  the  wealthiest  and  most  desirable  for  resi- 
dence and  cultivation. 

FISHERIES. 

The  extent  and  wealth  of  the  fisheries  of  Florida  are,  beyond  compari- 
son, greater  than  any  other  State  of  the  Union.  Her  twelve  hundred 
miles  of  sea-coast  from  Fernandina  to  Key  West,  and  round  to  Cedar 
Keys  and  Pensacola,  with  the  extensive  bays  and  harbors,  abound  in 
turtle,  oysters,  and  sponge,  while  the  waters  teem  with  fish  in  the 
greatest  variety. 

It  has  been  remarked  by  an  experienced  observer  that  a  fee-simple  to 
three  miles  wide  of  her  coast  line  of  waters  was  more  valuable  thau  the 
same  amount  of  land  a(ljacent.  The  annual  exportation  of  oysters.  fUh, 
and  sponge  amounts  to  hundreds  of  thousands  of  dollars.  Hundredsof 
families  in  Florida,  Georgia,  and  Alabama  annually  resort  to  the  sea- 
coast  and  gather  a  supply  of  fish,  with  which  they  return  home. 

State  legislation  has,  as  yet,  furnished  no  adequate  protection  for  these 
fisheries,  and  they  are  annually  used  by  fishermen  from  other  State«> 
"  without  money  and  without  price,"  and  the  State  derives  no  i*evenue. 

The  inland  waters,  too — the  rivers,  creeks,  innumerable  lakes  aud 
ponds — all  abound  in  the  varieties  of  fresh-water  fish,  which  are  gath- 
ered without  let  or  hiuderance  for  food  and  enriching  the  soil,  while  the 
supply  seems  inexhaustible.  With  proper  care  and  protection  against 
waste  and  destruction,  the  supply  would  last  for  generations  before  it 
became  necessary  to  resort  to  artificial  cultivation. 

STOCK   GROWING. 

Cattle  raising  has  long  been  one  of  the  most  lucrative  branches  of 
business  in  Florida.  In  large  portions  of  the  State,  notably  in  the  south- 
em,  the  growing  of  crops  has  been  neglected  for  the  all-absorbing  busi- 
ness of  cattle  raising,  which  is  attended  with  no  expense,  save  the  per- 
sonal supervision  of  the  herds,  and  in  gathering  the  stock  for  marking 
and  for  market.  The  cattle  range  on  the  public  domain  through  the 
year,  and  the  plains,  savannas,  and  swamps  of  South  Florida  have 
aftbrded  pasturage  for  innumerable  herds,  from  which,  during  the  civil 
war,  the  Southern  army  drew  large  supplies,  and  from  which  the  ma^ 
kets  of  Key  West  and  Cuba  derive  their  present  supply.  It  is  not  un- 
common to  find  men  owning  thousands  of  head  of  cattle  without  the 
proprietorship  of  lands,  and  many  of  the  herdsmen  coupt  their  stock 
by  tens  of  thousands.  The  profits  are  fabulous,  as  the  cost  of  keeping 
the  cattle  is  only  the  expenditure  for  herding  and  marking,  no  food  being 
required  other  than  the  natural  supply.    The  annual  burning  of  the 
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grass,  which  has  long  prevailed  in  the  winter,  has  serionsly  impoverished 
the  soil  and  rednced  the  qnantity  of  grass,  so  that  the  native  stock  of 
later  grass  has  become  dwarfed  and  inferior.  As  population  increases, 
and  the  lands  become  absorbe<l  by  settlers,  the  stock  range  becomes 
more  restricted,  improved  methods  are  being  adopted,  and  improved 
stock  introiluced.  No  State  offers  greater  inducements  for  stock  grow- 
ing, either  upon  the  wild  method  heretofore  existing,  or  upon  the  system 
of  thorough  cultivation  and  high  breeding.  The  facilities  for  cultivat- 
ing green  forage  crops  during  the  winter,  when  the  grasses  become 
tough  and  innutritions,  aftbrd  great  advantages  over  those  sections  of 
the  country  where  cattle  must  be  housed  and  fed  for  from  one-third  to 
one-half  the  year. 

The  raising  of  sheep  and  growing  of  wool  is  also  a  most  profitable 
industry,  as  sheep  thrive  through  the  year  on  the  natural  pasturage,  and 
require  no  care  except  herding  and  protection  from  vagrant  dogs,  of 
vhich  there  is  too  great  a  number.  With  no  legal  protection  against 
these  depredators  the  business,  when  it  has  been  prosecuted  as  a  reli- 
ance, has  yielded  from  33  to  90  per  cent,  per  annum  profits.  It  can  be 
seen  at  a  glance,  that  with  an  annual  increase  very  largely  greater  than 
in  the  cold  States,  and  no  expense  for  feed,  and  entire  exemption  from 
the  cold  northers  which  sweep  off  whole  flocks  in  the  West,  the  profits 
mast  be  very  great  and  the  industry  so  remunerative  as  to  induce  a 
rapid  extension  of  the  business. 

Hogs  are  raised  more  cheaply  and  easily  here  than  in  the  colder 
climates.  They  do  well  '*on  the  range,"  as  in  the  winter  there  is  a  large^ 
supply  of  acorns,  and  in  the  swamps  and  hainmocks  of  roots  and  native 
pKKlucts.  There  is  no  reason  why  pork  should  not  be  raised  in  suffi- 
cient quantity  to  supply  the  home  market  at  least,  although  the  want 
of  irost,  or  freezing  weather,  is  not  conducive  to  profitable  packing  for 
export. 

Bee-keeping  is  rapidly  engaging  attention,  and  will  soon  become  a 
source  of  large  State  wealth  and  individual  revenue. 

THE  TREES  OF  FLORIDA. 

Dr.  A.  W.  Chapman,  of  Apalachicola,  author  of  the  Flora  of  the^ 
Southern  States,  in  1875  made  a  journey  along  the  western  coast,  for 
the  purpose  of  obtaining  specimens  of  trees  for  the  Centennial  Exhibi- 
tion. He  made  a  thorough  exploration  from  Anclote  Keys  to  Cape  Sa- 
ble, and  ascended  the  Caloosahatchee.  The  following  is  the  list  of  trees 
obtained,  as  given  in  his  report: 

The  oniiiber  collected  exceeds  your  estimate  by  ten  species,  and  falls  short  of  my 
own  by  the  same  number.  I  believe  I  obtained  all  the  native  trees  known  down  there^. 
except  Simamba,  and  perhaps  Calyptranthus,  if  it  is  a  tree.  I  fonnd  several  trees  which 
I  supposed  to  be  shrubs,  aud  rice  versa,  I  made  a  thorough  exploration  of  the  whole 
▼ewtem  coast,  from  Anclote  Keys  to  Cape  Sable,  wherever  we  could  find  smooth 
water  for  safe  anchorage.    At  Charlotte  Harbor  I  diverged  from  the  coast  and  a8cendf.d. 
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Caloosahatchee  River,  in  order  to  get  such  woods  as  do  not  grow  in  the  inflaenf» 
of  salt  air.  This  was  really  the  most  iiiterestiug  part  of  the  route.  Gigantic  Acito- 
stichums,  10  feet  high,  covering  acres,  Epiphtyes  loading  the  trees,  and  the  entire 
vegetation  tropical.  A  peculiarity  of  these  tropical  trees  is  that  for  miles  they  occur 
to  you  as  mere  shrubs,  when  at  some  other  locality  you  find  them  loftv  trees.  I  waa 
much  disappointed  in  the  size  of  most  of  the  forest  growth  in  that  region.  On  tbe 
Keys  you  can  scarcely  anywhere  find  a  large  (or  rather,  a  tall)  tree.  Some  of  The« 
were  large  enough  at  the  base,  but  we  generally  found  such  hollow,  and  of  some  we 
never  did  find  a  sound  one.  You  will  be  disappointed,  as  I  was,  to  find  the  growtk 
4io  small.  I  do  not  remember  to  have  seen  a  tree.jduring  the  trip,  2  feet  in  diameter, 
with  the  exception  of  the  Live  Oak,  and  on  the  Keys  none  of  them  get  to  be  more  tbao 
30  or  40  feet  high.  The  Mahogany  is  not  found  in  Florida,  and  should  be  erased  from 
the  Flora.  My  authority  for  introducing  it  was  a  pod  picked  up  on  the  beach  by  Dr. 
Leituer.  * 

Hibiscus  iiliaoeus  was  not  seen  by  me,  and  I  think  Dr.  Blodgett  must  have  got  it 
from  cultivation.  In  J  amaica  it  is  a  shrub  12  to  15  feet  high.  Termiualia  is  not  a  native, 
And  is,  I  believe,  local  along  the  Saint  John's  or  near  Saint  Augustine.  The  othere 
mentioned  I  did  not  meet  with  on  any  of  the  Keys  I  visited.  Whether  they  become 
trees  I  cannot  say,  for  I  forget  the  sources  of  my  information  regarding  ihem  when 
writing  my  book.  It  was  of  course  impossible  to  visit  all  the  hundreds  of  Keys  alon^ 
the  reefs,  and  it  is  probable  that  these  omrdsions  may  occur  on  more  westwardly  onrt 
•than  those  I  visted. 

The  following  is  a  moditied  arrangement  of  Dr.  Chapman's  list  of 
Florida  trees : 

Anona  (Custard  Apple). — No  flowers  or  fruit ;  15  to  20  feet  high.    The  fruit  is  said  to  l>e 

♦'SK-'^^iap^^J^  H  inches  in  diameter,  and  eatable  when  fully  ripe. 
Capparis  Jamacencis  (Caper-tree). — A  low  tree. 
CanvUa  alba. 

Guaiacum  sanctum  (Lignum  Vitie). — Only  found,  if  I  am  rightly  informed,  on  the  Lig- 
num Vitaj  Keys,  and  quite  rare  tliere. 
Xanihoxylum  Pterota^  12  to  20  feet  high. 
Bursera  gummifera  (Gumbo  Limbo,  Gummer  Limmer). — The  largest  of  South  Florida 

trees,  abounding  in  gum. 
Amyris  Floridiana  (Torch -wood). — Mostly  shrubby. 
Xymenia  Americana  (Hog  Plum).— 2  to  20  feet  high. 
Svhaefferia  frutiscens  (Crab-wood). — A  small  tree. 
Sapindas  (White-wood). — This  is  scarcely  the  tree  of  the  Southern  States  and  of  my 

Flora ;  I  suvspect  it  is  5.  saponaria. 
Hypelate paniculata  (Maderia-wood). — This  wood  is  very  like  Mahogany,  and  is  highly 

valued.    It  is  not  abundant,  and  was  only  found  on  Metacumba  Keys. 
Bhus  metopittmj  20  to  30  feet  high.    It  is  very  poisonous,  nud  we  all  got  peppered  by  it- 
riscidia  crythrina  (Dog-wood). — A  rather  large  tree. 
Piihvcolobium  unguis^caii, — Rarely  a  small  tree. 
Bhizophora  mangle  (Red  Mangrove). — Commonly  a  low  spreading  tree.     On  the  Thon- 

sand  Islands  it  attains  its  largest  size — 40  to  00  feet.    All  the  low  Keys  are  formed  by 

this  tree. 
<'onocarpus  erecia  (White  Buttonwood.)— It  comprises  almost  the  only  fuel  used  in 

Southern  Florida,  and  extends  north  as  far  as  Auclote  Keys. 
Luguncularia  racemosa  (Black  Buttonwood). — A  small  tree  everywhere,  or  a  mere  shrub, 

exce])t  among  the  Thousand  Jslands  and  north  of  Cape  Sable,  where  it  fonufl  & 

large  tree. 
Eugenia  buxifolia  (Iron-wood). — ^25  to  30  feet  high. 
Eugenia  Monticola. — South  Florida ;  about  30  feet  high. 
Eugenia  ( ). 
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Enfff-nia  ( ),  near  dichotoma,  but  prolmhly  distinct.    This  was  only  seen  at  Cax- 

imbua  Bay,  and  was  called  "naked- wood." 
IKwftnia  (Stopper- wood). — A  small  tree,  in  fruit. 
Gneftards  Blodijeiti. — Mostly  a  shrnb. 

Raiidia  clusyr/olia  (Seven-years'  Apple). — With  flowers  and  fruit. 
^dertyxylon  padillnm  (Mastic). — A  middle-sized  tree. 
9idertwyIon  padilliiw,  var.  nph^rocarpum. — A  small  tree. 
9idcrarplon. — A  large  tree. 

Ckrysophyllum  mifroophylbim. — 6  to  S^O  feet  hijjjh. 

1i\m\%9op9  SifberL — A  lar>;e  tree.     We  found  the  trunk  iuvarial>ly  hollow. 
Bumelia  parrifulia. — A  shrub  or  small  tree. 

Jnquinia  armiUaris. — A  rather  small  tree  with  most  curiously  grained  wood. 
MymiHe  FloHdana. — Mostly  a  shrub;  rarely  a  small  tree. 
Ardmo  Pickeringii. — Mostly  a  shrub,  but  on  the  Keys  a  small  tree. 
i^tharerylan  villoftum  (Fiddle-wood). — Rarely  a  small  tree. 

AHcetma  oblonyifoHa  (Black  Mangrove). — Only  a  tree  among  the  Thousand  Islands. 
Anoennia  tomentosa  (Black  Mangrove). — At  Cedar  Keys  only. 
Pimnia  ohtu^ala. — With  male  flowers. 
€oecoJoba  Floridana. — 20  to  30  feet  high.     In  fruit. 
Coccoloha  ubifcra  (Sea-side  Grape). — In  fruit. 
Pfrsea  Catesbaei. — ^No  flowers  or  fruit. 
Drypetex  crocea. — A  small  tree. 
Ficu9  anreti  ( Wild  Fig). — A  large  tree  full  of  milky  juice.     It  is  also  called  gum-tree,  and 

the  juice  forms  a  kind  of  India  rubber. 
Ticus. — Perhaps  the  same  as  the  preceding. 
' (Silver  Palmetto  or  Silver  Cabbage  Tree). — The  berries  are  white,  but  in  the 

absence  of  flowers  the  genus  is  doubtful.    It  attains  a  height  of  30  to  40  feet.     It 

occurs  flrst  at  Cape  Romano,  and  is  found  sparingly  on  the  mainland  southward.     It 

is  more  common  on  the  Keys,  but  I  never  heard  of  it  before. 
lucca  aloi/oHa.    I  found  this  from  Manatee  southwai*d,  15  to  25  feet  high. 
Pinus  clausa,  X.  sp. — At  Apalachicola.  '  Dr.  Eugelmann  is  doubtful.     Perhaps  it  may 

be  a  variety  of  P,  inops. 

ORANGE   STATISTICS  OF  FLORIDA. 

Jndge  A.  A.  Knight,  the  supervisor  of  the  Tenth  Census  for  the  State 
of  Florida,  was,  in  addition  to  his  other  duties,  intrusted  with  the  task 
of  ascertaining  the  number  of  bearing  orange  trees  in  the  Sta-te,  and 
their  production  for  the  year  1881.  He  has  kindly  permitted  me  to 
take  the  following  figures  from  the  papers  in  his  oflSce.  Twenty-five 
thonsand  circulars  were  issued,  which  elicited  about  70  per  cent,  of  re- 
plies. Tweuty-flve  of  the  thirty-nine  counties  in  the  State  are  embraced 
in  the  report,  fourteen  failing  to  return  replies.  The  deficiency  in  this 
<Iirectiou  is  conterbalanced  by  the  supplement  which  closes  the  report- 
It  is  expected  that  the  yield  of  fruit  will  very  rapidly  increase  from 
this  time  forward,  both  from  the  large  number  of  new  groves  coming  into 
bearing  with' each  succeeding  year,  and  the  increased  productiveness 
of  the  older  trees. 
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REPORT. 


CoantieB. 


I     Number  of 
j  bearing  trees. 


Yield  in  1681. 


Alaohna. 
Baker  . . 
Bradford 
Brevard . 
Calhoun . 
Clay 


Columbia . 

Datle 

Duval 


Escambia 

Franklin 

Gadsden 

Hamilton 

Hernando 

Hillsborough. 

Holmes , 

Jackson 

Jefferson 

La  Fayette.. 

Leon 

Levy 

Liberty 

Madimm 

Manatee 

Marion 

Monroe 

Nassau 

Orange 

Polk 


Putnam 

Santa  Rosa . . 
Saint  John's. 

Sumter 

Suwannee . . . 

Taylor 

Volusia 

Wakulla  . . . . 

Walton 

Washington. 
Supplement . 


Total. 


13,111 

21 

3,377 

10,884 

841 

738 

436 

500 

10, 131 

No  report 

do 

...do 

...do 

7,686 
18,683 

No  report 

, . .  do 

...do 

■    1,167 

No  report 

t460 

No  report.  ... 

604 

17, 291 

46,196 

600 

No  report 

29,049 

2,283 

64,170 

No  report.  — 

12,006 

13.020 

167 

1,846 

24,636 

No  report 

...do 

...do 


11,  536 


Valw. 


Number. 

2, 260.  000 

9,460 

338,850 

1,  2.50,  000 
282.  400 
165,  700 
157,850 
500.000 

3,000,000 


133.  Toe  • 

14175 

4,eUSI 

18,7»« 

4,170» 

2,XS2» 

2,741 » 

7.590  M 

46.l>oe(» 


2,  500,  000 
4, 409. 150 


37,54M)» 

45.410  » 


43,800 
500,*  000 


7,"5eo» 


512,900 
2,000.000 
6,000,000 

500,000 


7,«5» 

30.ooe» 

90, 000  » 


4.000,000 
1,  500,  000 
7, 120,  631 


30.0IK)» 

22.  SCO* 

108, 414  » 


2. 000,  000 

2, 250,  000 

120.700 

255,200 

4,000,000 


3O,0O0» 
33,7S0(» 

2,74T» 

«e.ow» 


451,  225 


7.056  1» 


292,  324  :         46, 097,  856 


671 178  » 


KespectfiiUy  submitted. 


GEOKGE  B.  CAESE. 
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'  PORTATION. 


For  reliable  information  in  regard  to  all  points  of  agricultural  interest 
I  raus!:  confine  mj'self  in  this  report  to  the  counties  of  Nassau,  Duval, 
<Jlay,  Saint  John's,  Yolusia,  Orange,  Marion,  Brevard,  and  Putnam. 


^^ASSAU  COUNTY. 


Tliis  county  contains  an  area  of  600  square  miles,  and  has  but  about 
4,000  acres  under  cultivation  owing  to  the  fact  that  much  of  the  land 
Is  "pine  barrens"  and  "flat- wood"  country,  of  but  little  value  to  agri- 
culturists. Scattered  along  the  river  is  some  land  which  produces 
grazing  for  cattle,  a  limited  amount  of  long-staple  cotton,  corn,  i>ota- 
toes,  and  peaches.  Here  fertilizers  are  necessary,  and  winter  vegeta- 
bles are  liable  to  be  nipped  by  the  frost;  still,  the  annual  yield  of  farm 
products  reaches  the  value  of  $50,000,  consisting  chiefly  of  cattle,  swine, 
poultrj%  corn,  potatoes,  and  peaches. 

This  county  is  well  supplied  with  railroads,  and  may  have  a  prosper- 
ous future,  should  it«  people,  the  great  majority  of  whom  were  once 
daves,  ever  attain  to  that  state  of  intelligence  indispensable  to  agricult- 
ural success.  Fernandina,  the  county  seat,  has  a  fine  harbor  and  quite 
a  lumber  trade. 

This  county  cannot  be  recommended  for  the  raising  of  oranges  or  of 
the  semi-tropical  fruits,  but  may  be  reasonably  successful  with  the  or- 
4iinary  farm  crops. 

DUVAL   COUNTY. 

With  an  area  of  860  square  miles  this  county  has  only  about  5,000 
acres  of  land  under  cultivation.  While  the  greater  part  of  the  soil  is 
light  and  sandy,  there  are  some  tracts  of  rich  "hammock''  which  may 
be  utilized  for  the  cultivation  of  rice,  corn,  potatoes,  cane,  and  cotton ; 
but  it  is  to  much  exposed  to  the  cold  northwest  winds  for  the  success- 
ful raising  of  oranges  or  of  the  seini-tropical  fruits,  with  the  exception 
of  that  portion  east  of  the  Saint  John's  Kiver.  Here,  as  elsewbere  in 
this  State,  the  eastern  shore  of  the  Saint  John's  is  much  better  protected 
from  the  cold  than  the  western  banks,  owing  to  the  fact  that  the  cold 
northwest  winds  are  considerably  warmed  in  i)assing  over  this  wide 
expanse  of  water.  Although  the  county  is  much  t'reciueiited  by  in- 
valids, the  climate  is  not  conducive  to  the  he«ilth  of  those  suft'ering  from 
pulmonary  or  bronchial  diseases,  as  the  changes  in  temperature  are  very 
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sudden  and  severe,  ice  being  frequently  formed  near  the  mouihjOf  the 
river,  immediately  followed  by  very  hot  weather.  The  annual  farm  pro- 
ductions are  valued  at  about  $50,000,  consisting  principally  of  cattle,  milk, 
butter,  swine,  poultry,  rice,  cotton,  potatoes,  and  molasses.  The  means 
of  transportation  in  this  county  are  ample,  both  by  rail  and  by  water, 
the  rates  here,  as  elsewhere  in  this  State,  averaging  about  five  cents  per 
mile  by  rail,  and  three  cents  per  mile  by  steamer.  Jacksonville,  with 
its  numerous  hotels,  furnishes  a  good  market  for  garden  farmers.  Land 
in  the  city  commands  very  high  prices,  building  lots  being  frequently 
sold  at  the  rate  of  several  thousanils  of  dollars  per  acre.  Skilled  farm- 
ers, with  the  aid  of  feriilizers,  can  do  well  in  some  parts  of  this  county. 

CLAY  COUNTY. 

With  an  area  of  425  square  miles.  Clay  County  has  about  4,000  acres 
of  land  under  cultivation,  and  raises  farm  productions  to  the  value  of 
about  $64,000  yearly,  including  some  cotton  and  sugar.  There  are 
several  fine  lakes  in  this  county,  containing  many  excellent  fcKxl-fish: 
but  lands  must  be  selected  here  with  great  care  to  avoid  malarious 
districts,  and  it  should  not  be  recommended  for  raising  fruit  of  the  Citnis 
family,  though  many  trees  are  being  set  out  near  Green  Cove  Sprinps, 
the  county  seat,  which  may  succeed  in  sheltered  places  protected  by 
heavily-timbered  pine  lands.  There  is  considerable  yellow-pine  timl»er 
in  this  region,  with  some  rich  hammock  lands,  well  adapted  to  the  pn)- 
duction  of  the  ordinary  farm  crops.  No  railroad  is  found  in  the  county^ 
and  it  has  but  a  small  population,  with  no  large  towns.  There  are  several 
hoteli^  at  the  county  seat,  but  those  afflicted  with  pulmonary  or  bron- 
chial difficulties  should  go  farther  back  among  the  pines,  away  fit)ni  the 
chilling,  damp  night  air  of  the  Saint  John's. 

SAINT  JOHN'S  COUNTY. 

This  county  contains  970  square  miles,  and  has  but  about  3,000  acres 
under  cultivation,  owing  to  the  fact  that  it  is  mostly  a  "  Hat  pine-woiKls 
and  palmetto-scrub  country,''  with  but  little  rich  hammock  land.  Its 
location,  however,  between  the  Saint  John's  River  and  the  Atlantic 
renders  it  more  exempt  from  frost  and  better  adapted  to  fruit  culture 
than  more  interior  counties  in  the  same  latitude.  Colonel  Hart's  fauums 
orange  groves  are  located  in  this  county,  opposite  Palatka,  and  demon- 
strate the  fact  that  with  skillful  cultivation  and  the  aid  of  fertilizers 
excellent  oranges  can  be  raised  here.  The  farm  productions  amount  to 
over  $90,000  per  annum,  including  considerable  rice,  sugar,  cotton,  ik»- 
tatoes,  and  corn.  Here  skilled  labor,  backed  by  energy  and  sufflcieut 
ready  money  to  tide  the  settler  over  for  a  few  years,  will  in  due  time  reap  its 
reward ;  but  the  impecunious  and  the  ignorant  will  find  no  bonanza  in 
Florida.  This  county  has  but  one  railroad,  that  connecting  Saint  Au- 
gustine with  the  Saint  John's  at  Tocoi,  fourteen  miles  in  length,  over 
which  the  fare  is  $2. 
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MARION   COUNTY. 

ComprisiDg  an  area  of  1,000  square  miles,  and  having  nearly  50,000 
acres  under  cultivation,  this  countv  contains  some  of  the  richest  and 
most  elevated  land  in  in  the  State.  The  high  hammock  lands  are  exten- 
sive and  very  productive,  but  much  better  adapted  to  the  raising  of 
vegetables  than  to  the  development  of  healthy  men,  and  much  care- 
must  be  taken  in  locating  dwellings,  or,  as  in  the  West,  fever  and  ague 
will  take  oflFall  the  profits  for  the  benefit  of  the  doctor.  Although  there 
are  some  flourishing  groves  in  sheltered  places  near  Ocala,  oranges  there 
are  liable  to  suffer  from  frosts,  and  the  extreme  eastern  and  southern 
portions  of  the  county  are  better  suited  to  the  culture  of  the  Citrus  family 
of  fruits.  Farm  productions  are  raised  in  this  county  to  the  value 
of  1300,000  yearly,  including  principally  corn,  potatoes,  rice,  molasses^ 
aod  poultry.  Lands  near  transportation  are  held  at  high  figures,  and 
there  is  but  little  government  land  to  be  obtained. 

Two  railroads  run  through  this  county,  and  the  means  of  transporta- 
tion will  soon  be  exceptionally  good  r?a  these  roads  and  the  Ocklawaha 
Eiver,  which  is  navigated  by  two  lines  of  steamers  from  Silver  Springs- 
to  and  over  the  Saint  John's.  There  are  some  beautiful  lakes  in  this, 
county,  the  eastern  shores  of  which  are  well  adapted  to  orange  culture,, 
being  thus  protected  from  the  cold  northwest  winds.  Considerable  game 
is  found  in  the  heavy-timbered  tracts,  and  food-fish  abound  in  the 
lakes  and  rivers.  The  Florida  Southern  Railroad,  owned  by  Boston 
capitalists,  is  developing  an  extensive  and  profitable  lumber  trade  along 
its  line,  and  many  of  the  settlers  build  houses,  barns,  and  fences  with 
the  beautiful  yellow  pine,  green  from  the  saw-mill.  Industrious  settlers 
who  can  afford,  to  wait  until  the  acidity  of  the  soil  is  removed  by  culti- 
vation will  succeed  here,  provided  they  can  secure  good  land  at  reason- 
able  prices.  N6  injurious  acids  are  found  in  the  hard-wood  lands,  but 
nnless  great  care  is  taken  the  farmer  will  suflFer  from  chills  during  the 
first  year's  cultivation. 

BBEVABD  COUNTY. 

Containing  an  area  of  4,000  square  miles,  this  county  has  but  2,000 
acres  under  cultivation.  Much  of  this  county  is  composed  of  "  flat 
lands,"  often  oyerflowed  and  not  easily  drained,  with  a  stifl:-clay  subsoil, 
through  which  the  tap-root  of  the  orange  tree  cannot  penetrate  to  water; 
consequently  the  Citrus  family  of  fruits  will  not  thrive  in  the  greater 
part  of  this  region.  Along  the  banks  of  the  Indian  River,  however, 
excellent  oranges  and  semi-tropical  fruits  are  raised ;  but  the  land  in 
this  county  adapted  to  such  culture  is  limited  in  extent,  and  is  held  at 
high  prices.  Oysters,  fish,  and  game  abound  in  some  localities,  and 
lunch  good  grazing  land  is  found ;  but  malaria  must  be  carefully  guarded 
against,  and  there  is  but  comparatively  little  land  in  the  county  adapted 
to  the  wants  of  people  from  the  North  for  a  permanent  residence.    Yearly 
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farm  productions  are  valued  at  about  $47,000,  including  princii>ally 
oattle,  swine,  rice,  and  potatoes.  The  South  Florida  Railroad  extends 
40  miles  from  Sanford,  on  Lake  Monro,  Orange  County,  to  Lake  Kis- 
simee,  Brevard  County.  Titusville,  the  county  seat,  is  reached  by  a 
long  steamboat  ride  from  Lake  Monro  to  Rock  Ledge,  and  thence  by 
carriage.  Drainage  may  open  large  tracts  of  rich  lands  to  the  settler; 
but  until  then  this  region  is  more  attractive  to  the  sportsman  than  to 
the  agriculturist. 

VOLUSIA   COUNTY. 

This  county  contains  1,«S00  square  miles,  and  has  but  4,000  acr^ 
under  cultivation.  The  eastern  portion  along  the  Halifax  River  com- 
prises some  rich  hammock  lands,  which  in  years  past  have  produced 
great  quantities  of  sugar,  and  with  good  cultivation  may  again  yield 
much  cane.  West  of  this  belt  is  a  vast  prairie,  interspersed  with  pine 
and  cabbage  palmetto,  affording  excellent  pasturage  to  large  herds  of 
cattle  during  the  entire  year.  On  the  extreme  west,  extending  from  the 
northern  end  of  the  county  south  about  30  miles,  is  a  rolling  pine  country, 
on  which  are  hundreds  of  young  orange  groves ;  from  this  southward 
is  a  rolling  pine  scrub  until  the  Saint  John's  is  reached,  with  its  vary- 
ing banks  of  hammock  and  savanna. 

With  much  care  to  avoid  miasmatic  swamps,  and  the  chills  which 
arise  from  uewly-plowed  rich  hammock  lands,  desirable  farms  may  be 
found  in  this  region,  which,  when  cleared  and  dispossessed  of  their  acidity 
by  cultivation,  will  produce  semi-tropical  fruits  and  vegetables  in  abun- 
dance. At  present  the  yearly  farm  productions  are  valued  at  $60,000, 
including  principally  cattle,  poultry,  cotton,  molasses,  and  potatoes. 
The  present  yield  of  lumber  is  one  and  one-half  millions. of  feet  per  an- 
num, which  can  be  increased  almost  indefinitely. 

Transportation  is  confined  to  steamers  on  the  Saint  John's  River,  but 
several  railroads  are  chartered.  Enterprise,  the  county  seat,  has  demon- 
strated the  important  fact  that  oranges  and  vegetables  can  be  raised  at 
a  profit  by  skilled  laborers,  with  the  aid  of  fertilizers,  the  most  i>opular 
of  which  is  that  made  by  George  B.  Forrester,  of  !New  York. 

OUANGE   COUNTY. 

Orange  County,  comprising  2,300  square  miles,  and  having:  14,000 
acres  under  cultivation,  is  generall  rolling  pine  land,  interspersed  with 
large  lakes,  rich  hammocks,  and  comparatively  worthless  flat  piue  lands, 
all  moreorless  heavily  timbered.  Stock-raising  has  been  the  predominant 
industry  until  recently,  with  cotton,  corn,  and  cane;  but  now  fniit  cult- 
ure is  absorbing  general  attention,  and  the  orange,  lemon,  lime,  guava^ 
pine-apple,  and  banana  are  cultivated  to  considerable  extent.  The  South 
Florida  Railroad  runs  from  Sanford  southerly  througli  the  county,  which, 
with  a  short  road  from  Astor,  on  the  Saint  John's,  to  Lake  Eiistis,  to- 
gether with  the  numerous  Saint  John's  steamers,  furnish  exeeptionalir 
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good  facilities  for  transportation.  The  more  desirable  lands  near  the 
towns  are  held  at  high  prices ;  but  still,  by  using  much  care  to  avoid 
unheal thfiil  localities  industrious  and  skillful  agriculturists  may  obtain 
good  homes.  Successful  ice  manufactories  have  been  established,  and 
by  using  cistern  wat^r  many  Northerners  live  here  all  the  year  in  toler- 
able comfort.  The  yearly  farm  productions,  consisting  chiefly  of  cattle, 
poultry,  rice,  corn,  potatoes,  molasses,  and  honey,  are  valued  at  $100,000, 
and  many  flue  orange  and  lemon  groves  may  be  seen  about  Sanford, 
Orlando,  Bellaire,  and  Altamont. 

PUTNAM  COUNTY. 

Comprising  over  800  square  miles,  with  1,500  acres  under  cultivation, 
this  is  in  many  respects  the  most  desirable  and  flourishing  county  in  the 
State.  The  numerous  lines  of  steamers  on  the  Saint  Johns'  together 
with  the  South  Florida  Eailroad,  afford  facilities  for  transportation  un- 
excelled in  the  State.  Many  beautiful  lakes  are  found  in  this  region, 
fally  stocked  with  excellent  food  fish,  and  game  in  many  parts  is  abun- 
dant. The  portion  of  the  county  lying  east  of  the  Saint  John's  is  appro- 
priately called  the  "  Fruit-land  Peninsula,"  and  is  very  fertile,  containing 
also  celebrated  sulphur  and  medicinal  springs,  which  are  much  frequented 
by  the  sick  from  all  the  adjacent  region.  The  county  contains  a  great 
variety  of  soil,  high  and  low  hammock,  high  rolling  pine  land,  much  of 
which  is  heavily  timbered  with  hickory,  oak,  and  yellow  pine.  Many  of 
the  finest  orange  groves  in  the  State  are  found  here,  and  more  than  5,000 
acres  are  devoted  to  the  cultivation  of  the  orange  alone,  while  cotton- 
rice,  sugar,  corn,  sweet  potatoes,  and  all  the  semi-tropical  fruits  form  a 
permanent  reliance  for  agricultural  industry.  Palatka,  the'county  seat, 
is  a  very  flourishing  city,  colinected  by  rail  and  telegraph  with  all  parts 
of  the  State  which  have  railroad  commanications.  San  Mat>eo  and  Cres- 
cent City  are  flourishing  towns,  and  the  county  is  rapidly  filling  up  with 
a  good  class  of  people  from  the  Northern  and  Western  States.  The 
yearly  farm  productions  amount  to  nearly  $200,000,  comprising  princi- 
pally cattle,  butter,  milk,  swine,  poultry,  rice,  grain,  cotton,  sugar,  sweet 
potatoes,  and  honey. 

GENEEAX.  OBSERVATIONS. 

This  completes  the  list  of  localities  visited  by  me,  and  they  are  in 
many  respects  the  best  counties  in  the  State.  I 

Except  near  the  sea-coast  marshes,  mosquitoes  are  not  very  trouble- 
some, and  the  noxious  insects  and  reptiles  avoid  the  settlements  and 
generally  confine  themselves  to  the  overflowed  lands  and  swamps. 

While  much  of  the  soil  in  this  State  is  practically  worthless  in  its 

present  state,  there  are  large  tracts  in  the  aggregate  which  are  rendered 

very  productive  by  the  peculiar  character  of  the  climate  and  by  the 

subterranean  waters  to  which  the  roots  of  the  trees  find  access,  thereby 
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causing  the  trees  of  the  Citrus  family  to  flourish  even  during  protractal 
droughts  which  in  the  North  would  destroy  every  living  thing. 

There  is  a  great  demand  for  a  govern  men  t  experiment  station  in  Florida, 
which  would  be  of  incalculable  service  in  showing  the  people  what  can. 
be  raised  here  and  the  best  methods  of  culture. 

The  tea  plants  sent  to  this  State  by  the  Department  of  Agriculture 
have  not  received  proper  care;  but  the  few  that  have  survived  the  neg 
lect  demonstrate  the  ta/ct  that  tea  can  be  grown  here  successfully  by 
intelligent  culture. 

It  is  believed  by  thoughtftil  men  that  many  tropical  products  can  be 
raised  here  in  sufficient  quantity  to  save  to  the  nation  many  miUions  of 
dollars  annually  which  are  now  sent  to.  foreign  countries.  I  refer  espe- 
cially to  tea,  coffee,  sugar,  silk,  and  the  many  articles  of  commerce  nov 
imported  from  the  Indies,  China,  and  Japan. 

Colored  laborers  are  hired  here  at  wages  averaging  about  $1  per  day, 
without  board. 

Orange  trees  four  years  from  the  seed  and  one  year  from  the  bud  will 
bear  fruit  in  from  three  to  four  years. 

Orange  trees  can  be  bought  at  prices  ranging  from  twenty- five  to 
seventy-five  cents  each,  and  they  should  be  set  out  during  the  months 
of  November,  December,  or  January. 

Lemon  trees  bear  fruit  in  four  years  from  the  setting. 

Bananas  are  produced  in  eighteen  mouths  from  the  setting,  and  ripen 
from  June  to  December. 

The  transportation  of  a  box  of  oranges  from  Sanford  to  New  York 
costs  about  45  cents. 

It  is  a  curious  fact  that  while  oranges  begin  to  ripen  in  October,  they 
may  be  left  upon  the  tree  without  material  deterioration  for  twelve 
months  after  they  are  ready  for  use. 

Hoping  this  report  may  be  of  service  to  the  most  important  of  all  our 
government  department's,  as  well  as  to  the  interests  of  agriculture  at 
large, 

1  remain  yours,  very  truly, 

JAMBS  H.  FOSS. 
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CONVENTION  OF  AGRICULTURISTS. 


lu  July  last  the  Commissioner  of  Agriculture  forwarded  the  following 
letter  to  a  large  number  of  agriculturists  throughout  the  country: 

United  States  Department  op  Agriculture, 

WMhingtQfiy  D.  C.July  26,  1881. 

Sir  :  It  is  my  pnrpoee  to  call  together  in  convention,  to  be  held  in  this  Department 
dnring  the  coming  winter,  each  representations  of  the  varions  branches  of  agricultnre 
ID  this  conn  try  as  the  leading  agncaltural  associations  may  select  as  their  delegates. 

I  wish  to  meet  those  who  are  interested  in  and  skilled  in  the  breeding,  feeding,  and 
sale  of  cattle ;  those  interested  in  and  skilled  in  the  production  of  the  cereal  crops  of 
the  country  ;  those  interested  in  and  skilled  in  grape  culture  aud  the  manufacture  of 
wines ;  those  having  charge  of  the  agricultural  colleges,  agricultural  societies,  and  the 
educational  agricultural  institutions  of  the  country,  for  the  purpose  of  discussing  the 
general  welfare  of  agriculture  and  the  various  divisions  of  the  industry  to  which 
I  have  alluded. 

I  shall  feel  under  great  obligations  to  your  association  if,  at  any  meeting  held  this 
aatumn,  it  will  choose  delegates  to  these  conventions  who  are  qualified  to  take  part 
in  the  proposed  deliberations. 

The  tint  of  this  aeries  of  conventions  will  be  held  on  January  10th,  and  will  be  de- 
voted to  the  colleges  and  agriculturid  societies  for  the  discussion  of  the  general  prin- 
ciples of  farming  and  of  those  questions  which  belong  to  agricultural  ecuioation  and 
the  organization  of  schools,  colleges,  and  associations,  and  will  continue  two  days. 

The  second  of  the  series  will  meet  on  the  12th  day  of  January,  and  will  be  devoted 
to  the  diacassion  of  the  animal  industries  of  the  country,  and  the  various  modes  of 
breeding,  feeding,  and  dealing  in  horses,  cattle,  sheep,  and  swine.  This  convention 
will  continue  two  days. 

The  third  of  the  series  will  be  devoted  to  a  discussion  of  all  matters  relating  to  the 
cereal  crops,  and  will  commence  on  the  14th  day  of  Januarv,  and  continue  two  days. 

The  fourth  of  the  series  will  commence  on  the  17th  day  of  February,  and  will  be  de- 
voted to  the  discussion  of  the  management  of  the  vineyards  and  the  manufacture  of 
wines,  and  will  continue  two  days. 

I  would  request  your  association  to  choose  delegates  to  as  many  of  these  conventions 
as  are  of  interest  to  your  section  of  the  country,  and  as  will  find  representatives  with- 
in the  limits  of  your  society. 

Each  convention  will  be  composed  of  three  delegates  from  each  of  the  societies  and 
coUegee  invited  to  be  present — that  is,  three  delegates  to  represent  the  colleges  and 
associations,  three  delegat-es  to  represent  those  interested  in  the  animal  industries  as 
above  enumerated,  three  delegates  to  represent  those  interested  in  matters  relating  to 
cereal  crops,  and  three  delegates  to  represent  those  interested  in  the  subject  of  the 
management  of  vineyards  and  the  manufacture  of  wine. 

Win  you  be  kind  enough  to  designate  some  person  of  your  society  who  will  be  will- 
ing to  read  a  paper  before  the  convention  which  he  is  elected  to  attend,  and  notify  me 
of  your  selection  f  Please  send  to  this  Department  a  list  of  the  delegates  as  soon  as 
they  are  chosen. 

Very  respectfully, 

GEO.  B.  LORING, 
Commissioner  of  Agriculture. 

In  compliance  with  the  request  and  invitation  contained  in  the  fore- 
going circular  letter,  a  large  number  of  those  interested  in  agriculture 
«and  kindred  subjects  assembled  in  the  library  room  of  the  Department 
of  Agriculture  on  the  10th  day  of  January,  1882.  At  11.05  a.  m.,  of 
that  day,  the  convention  was  called  to  order  by  Dr.  George  B.  Lor- 
IXG,  (Commissioner  of  Agriculture,  who  said: 

The  convention  will  come  to  order.  We  all  know  that  there  is  noth- 
ing so  important  in  agicultural  investigation  in  a  country  like  ours  as 
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proper  comparison  and  careful  coDference  with  regard  to  the  imporUuit 
questions  that  come  before  the  farming  community.  We  have  a  large 
surface  extending  over  many  latitudes,  every  variety  of  soil,  and  nearly 
every  variety  of  production,  fipom  the  northern  latitudes  down  almost 
to  the  tropics ;  and  it  is  absolutely  necessary  that  a  national  convention 
of  agriculturists  should  be  composed  of  those  who  are  interested  in  all 
the  diverse  agricultural  interests  that  cover  so  much  space  and  are  in- 
closed in  such  a  variety  of  climate. 

I  have  thought  it  best,  therefore,  to  divide  this  assembly  into  conven- 
tions among  various  branches  of  our  agricultural  industry.  The  first 
convention,  which  meets  this  morning,  will  be  devoted  to  the  discussion 
of  agricultural  education  and  the  organization  and  purpose<6  of  agri- 
cultural societies,  which  I  consider  to  be  fully  as  important  to  the  agri- 
cultural educational  system  of  the  country,  in  a  practical  way,  as  the 
colleges  are  in  a  scientific  way.  I  have  always  been  especially  desirons 
that  the  practical  and  scientific  in  the  agriculture  of  this  country  shoold 
go  hand  in  hand.  I  know  the  value  of  scientific  investigation  as  well 
as  any  man  possibly  can,  and  set  as  high  a  value  ux)on  it.  1  know  per- 
fectly well  how  the  several  branches  of  agriculture,  with  all  their  econo- 
mies, have  been  systematized  by  the  aid  of  scientists ;  and  I  am  espe- 
cially desirous  that  the  same  methods  that  have  been  adopted  with  so 
much  success  in  other  countries  shall  be  adopted  here.  I  desire  that 
everything  that  can  be  done  to  increase  our  crops  and  economize  onr 
modes  of  living  shall  be  done.  And  to  this  end  this  department  will 
tender  every  encouragement  as  long  as  I  have  control  of  its  affairs. 

The  value  of  practical  information  cannot  be  too  highly  estimated. 
It  is  the  practical  men  who  have  been  the  pioneers  in  this  great  indus- 
try. They  have  leveled  our  forests,  built  our  towns  and  villages,  and 
it  is  through  their  demands  that  agricultural  machinery  has  been  brought 
in  this  country  to  that  degree  of  perfection  which  is  of  so  much  value 
to  the  farmer  and  the  source  of  such  infinite  admiration  to  every  ob- 
server. There  are  nowhere  in  the  world  finer  exhibitions  of  agricul- 
tural machinery  than  can  be  found  at  our  annual  fairs,  brought  there, 
acre  by  acre,  upon  the  demand  of  the  successful  farmers  of  every  sec- 
tion of  this  country.  It  is  the  practical  men  who  have  brought  this 
about.  It  is  they  who,  led  by  Mr.  Johnston,  of  New  York,  have  insti- 
tuted "  thorough  drainage."  It  is  they  who  have  introduced  the  best 
breeds  of  cattle,  and  have  increased,  by  the  introduction  of  animals 
adapted  to  our  latitudes,  the  wealth  of  this  republic  to  an  extent  which 
the  Superintendent  of  the  Census  informs  me  is  almost  incalculable. 
Now,  the  work  that  the  scientists  and  that  which  the  practical  men  have 
done  should  go  hand  in  hand,  and  I  have  endeavored  to  combine  both 
sides  of  this  agricultural  investigation  in  such  a  wa^^  that  its  result 
shall  be  felt  not  only  by  colleges  and  schools,  but  also  on  the  farms 
themselves.  I  thought  that  it  would  be  well,  therefore,  to  divide  the 
work.  The  convention  that  follows  this  will  be  devote^d  to  the  animal 
industries  of  the  country — horses,  cattle,  sheep,  swine — during  two 
days.  Two  days  will  then  be  devoted  to  the  cereals — the  best  kinds  of 
wheat,  com,  oats,  barley,  &c.,  and  to  the  discussion  of  metho<is  relative 
to  the  management  of  these  crops. 

Following  that  will  come  the  discussion  of  what  is  named  in  the 
circular  as  grape-growing  and  wine-making,  including,  however,  horti- 
culture of  all  descriptions ;  one  of  the  most  important  branches  that 
you  can  discuss,  embracing  the  careful  cultivation  of  new  plants, 
methods,  an<l  processes,  and  of  ornamental  and  useful  trees.  I  desire 
especially  that  the  debate  should  be  confined  within  the  limits,  indicated 
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by  the  call,  but  I  trust  also  they  will  be  so  extended  as  to  include  all 
valuable  information  upon  the  various  points  under  discussion.  The 
benefit  which  may  arise  from  these  conventions  must  be  manifest.  I 
think  it  was  in  1872  that  I  was  first  called  here  to  attend  a  convention 
similar  to  this,  although  not  organized  in  a  similar  way,  the  result  of 
which  was,  I  think,  a  great  stimulus  to  the  agricultural  industry  and 
ambition  of  the  country.  It  is  now  nearly  ten  years  since  that  was 
held,  but  in  that  time  the  increase  of  the  agricultural  wealth  of  this 
country  has  been  enormous.  The  agricultural  machinery  of  that  day 
was  by  no  means  as  perfect  as  it  is  now.  The  reapers  and  mowers  of 
that  time  did  not  reach  the  state  of  high  finish  of  the  present.  The 
introduction  of  economical  fertilizers  has  been  vastly  increased,  and 
man  has  learned  that  in  many  instances  he  has  under  his  own  hands 
almost  many  natural  fertilizers  which  he  can  use  profitably  if  he  will 
only  apply  them  scientifically.  We  now  know  how  to  apply  muck, 
clay,  marl,  all  the  various  natural  products  lying  within  our  own  reach, 
economically  and  profitably. 

The  surprising  growth  of  agriculture  during  this  time  has  attracted 
great  attention  throughout  the  world.  Ten  years  ago  our  crop  of  wheat 
was  about  250,000,000  bushels;  now  it  is  more  than  450,000,000  bushels. 
The  crop  of  corn  was  then  about  700,000,000  bushels.  In  1880  it  was 
1,750,000,000  bushels..  The  crop  of  oats  was  about  230,000,000  in  1870. 
Year  before  last  it  was  more  than  450,000,000  bushels.  Barley  has 
doubled;  rye  has  doubled;  the  whole  grass  crop  has  doubled.  The 
great  dairy  industry  of  the  Northwest  has  developed  in  the  past  ten 
years  to  an  unparalleled  extent.  Now,  the  reason  for  this  incalculable 
growth  is  that  every  man  is  engaged  in  his  own  industry,  for  his  own 
good,  responsible  to  his  country  and  to  the  society  in  which  he  lives, 
and  stimulated  to  the  laudable  ambition  of  making  himself  a  good 
farmer  and  a  good  citizen.  Within  this  decade  the  attention  of  one 
section  of  this  country  has  been  earnestly  and  anxiously  turned  to  the 
best  methods  for  developing  its  agricultural  industry;  and  the  result 
of  this  investigation  and  thought  is  that  the  successful,  painstaking 
farmer  there  has  determined  not  to  confine  himself  to  one  crop  alone, 
but  to  diversify  his  crops  and  products,  so  that  not  a  month  shall  be 
lost  in  conducting  his  business,  nor  an  opportunity  be  lost  by  which  he 
can  become  a  prosperous  American  agriculturist. 

All  that  I  have  hastily  outlined,  and  more,  has  been  done  since  the 
convention  assembled^  in  this  room  ten  years  ago.  I  had  the  honor  to 
preside  on  that  occasion.  I  have  not  seen  the  opening  address  I  deliv- 
ered since  that  time,  but  I  desire  to  say  that  I  stand  now  exactly  where 
I  did  then,  when  I  declared  that  I  was  in  favor  of  agricultural  educa- 
tion, and  agricultural  colleges,  and  agricultural  work;  and  when  I 
maintained  that  if  the  schools  were  brought  into  close  connection  with 
a  department  of  agriculture  they  would  soon  secure  the  respect  and 
support  of  every  intelligent  man  in  this  land  [applause],  as,  I  am  happy 
to  say,  they  have  done.  I  am  ready  to  join  you  in  all  intelligent  en- 
deavors for  the  purposes  to  which  I  have  alluded,  and  I  am  more  than 
^^teful  to  the  gentlemen  who  have  assembled  here  this  morning  for 
the  interest  they  have  manifested  in  the  call  I  have  issued ;  and  it  is 
for  you  to  see  that  your  deliberations  shall  be  so  conducted  as  to  have 
a  permanent  and  useful  influence  upon  the  agriculture  of  this  country. 

In  conclusion,  1  have  one  or  two  suggestions  to  make  with  regard  to 
the  organization  of  the  convention.  It  seems  hardly  necessary  for  us 
to  go  through  all  the  details  of  a  temporary  organization,  and  I  think 
it  best  that  some  gentleman  should  move  the  appointment  at  once  of 
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two  committees.  The  first  a  committee  of  two  or  three  on  credentials, 
and  the  second  a  committee  on  permanent  organization.  I  would  sug- 
gest that  the  presiding  officer  for  each  one  of  the  four  conventions  be 
chosen,  that  the  burden  of  six  or  eight  days  may  not  be  thro^in  upon 
one  person.  Those  representing  the  agricultural  colleges  may  select 
their  chairman  for  the  two  days  ;  those  representing  the  animal  inter 
ests,  their  chairman  for  two  days,  and  so  on.  I  merely  lay  this  before 
you  as  a  suggestion.  I  will  now  request  my  secretary  to  call  the  roll  of 
States. 

The  roll  of  States  was  then  called,  and  the  following  gentlemen  re- 
sponded : 

California, — Hon.  0.  P.  Berry. 

Connecticut. — Prof.  W.  O.  At  water,  T.  8.  Gold. 

Colorado. — A.  E.  Blount. 

District  of  Columbia. — ^W.  S.  Birkheimer. 

Georgia. — Hon.  George  R.  Black. 

Illinois. — Profs.  H.  Peabody,  George  E.  Morrow. 

Indian  Territory. — Allen  Wright. 

Kansas. — George  F.  Fairchild. 

Maine, — Prof.  M.  C.  Fernald. 

Maryland. — Hon.  J.  Carroll  Walsh,  Allen  Dodge,  William  H,  Parker. 

Massachusetts. — Prof.  William  Saunders,  Prof.  0.  V.  Riley,  John 
Saul. 

Minnesota. — Prof.  E.  D.  Parker. 

Mississippi. — Isaac  A.  Hedges. 

Missouri. — Prof.  P.  Schwitzer. 

New  Jersey. — Prof.  George  H.  Cook. 

New  York.— Prof.  G.  C.  Caldwell,  Prof.  J.  P.  Roberts. 

North  Carolina. — Prof.  Jos.  A.  Holmes. 

Oregon. — Hon.  M.  C.  George. 

Virginia. — Professor  Page,  Professor  Buchanan,  Dr.  M.  G.  Elzey, 
Daniel  Ruggles. 

Vermont. — George  Hammond. 

Wi^coTisin. — J.  H.  Warren. 

A  Me:sibeb.  I  move  that  the  chairman  appoint  a  committee  of  three 
on  credentials,  and  a  committee  of  three  on  permanent  organization, 
and,  if  I  could  get  a  second,  I  should  move  that  the  committee  on  per 
manent  organization  make  up  its  list  for  each  o^  the  four  conventions 
from  names  to  be  selected  by  the  States  themselves. 

The  above  was  put  in  the  form  of  a  motion,  and  agreed  to. 

A  Member.  With  regard  to  those  appointed  to  represent  a  State  or 
college  in  a  certain  division,  would  they  be  considered  as  members  also 
of  this  body  ? 

The  Chairman.  Certainly ;  and  they  will  be  authorized  to  repi'eiseni 
in  the  body  what^ever  State  they  hail  from.  On  the  committee  on  ere 
dentials  the  chair  appoints  Messrs.  Schwitzer,  of  Missouri,  Clark,  of  Ver- 
mont, and  Waring,  of  Massachusetts.  The  next  business  is  the  choice 
of  a  committee  on  permanent  organization,  and  under  the  motion  of 
the  convention  it  will  be  necessary  for  the  representatives  of  each 
State  to  select  their  own  member  of  that  committee.  This  cominittet* 
should  select  a  chairman  for  each  one  of  the  conventions,  and  their 
vice-president  and  secretaries.  The  chair  would  suggest  that  perhaps 
a  recess  of  ten  minutes  will  enable  the  several  delegations  to  consult  aiJ 
to  the  selection  of  its  member  of  this  committee. 


CONVENTION   OF   AGRICULTURISTS.  7 

Mr.  ScHWiTZER.  I  move  that  the  convention  take  a  recess  of  ten 
uiiuutes. 
The  motion  was  agreed  to. 

The  convention  was  called  to  order  at  12.05. 

The  Chairman.  The  chair  will  now  call  the  States  for  the  report  of 
their  representatives  on  the  committee  on  permanent  organization. 

,The  roll  was  called  and  responded  to  as  follows  : 

California,  C.  P.  Berry;  Connecticut,  D.  S.  Gold;  Illinois,  G.  E 
Morrow ;  Maine,  C.  A.  Gilbert ;  Maryland,  Allen  Dodge ;  Massachu 
setts,  Prof.  (.-.  Y.  Eiley ;  Minnesota,  Edward  D.  Porter ;  Missouri,  P 
Schwitzer ;  New  Jersey,  Prof.  George  H.  Cook ;  New  York,  Henry  E 
Alvord  ;  North  Carolina,  J.  A.  Holmes;  Vermont,  George  Hammond 
Virginia.  Dr.  J.  N.  Page ;  Wisconsin,  George  E.  Bryant ;  Colorado,  A 
E.  Blount;  Tennessee,  Professor  McBride;  Indian  Territory,  Gov.  Al 
len  Wright. 

The  committee  then  retired  for  deliberation. 

The  Chairman.  I  have  a  communication  from  General  Hazen,  the 
Chief  Signal  Officer  of  the  government,  in  which  he  states  to  me  that 
he  has  requested  Lieut.  W.  E.  Berkheimer  to  take  such  part  in  this  con- 
vention as  he  <5an  properly.  This  is  surely  very  kind  indeed  of  Gen- 
eral Hazen,  for  no  more  vital  question  can  be  discussed  than  that  of 
the  relations  of  meteorology  to  agriculture.  I  would  therefore  suggest 
that  Mr.  Berkheimer  be  requested  to  represent  the  Signal  Service  in 
the  convention. 

Mr.  Porter,  of  Minnesota.  I  move  that  he  be  admitted  as  a  dele- 
gate, and,  in  addition  to  that,  that  he  be  requested  to  prepare  a  paper 
upon  the  relations  of  meteorology  to  agriculture. 

The  motion  was  agreed  to. 

Professor  Holmes  presented  the  report  of  the  committee  on  perma- 
nent organization,  as  follows : 

The  committee  on  organization  nominated  the  following  officers  of  the  Convention  on : 
Chairman,  Dr.  Geo.  o,  Loring,  of  Massaohoaetts,  and  one  vice-president  from  each 
State  represented. 
Secretaries. — George  E.  Bryant^  of  Wisconsin,  and  Henry  E.  Alyord.  of  New  York. 

JAS.  A.  HOLMES, 
Secretary  of  Committee  on  Organization. 

Mr.  ScHWiTZEE.  I  move  that  the  report  be  adopted. 

The  motion  was  agreed  to. 

The  Chairman.  The  report  of  the  committee  seems  to  have  created 
the  necessity  of  the  temporary  presiding  officer  going  on  for  a  while 
longer.  Yon  will  see  by  the  programme  that  this  day  is  set  apart  to 
the  agricultural  colleges  and  agricultural  societies  for  the  discussion  of 
the  general  principles  of  farming,  and  of  those  questions  which  belong 
to  agricultural  education  and  the  organizations  of  schools,  colleges,  and 
associations. 

The  first  paper  on  the  programme  is  an  essay  by  Professor  White. 
I  nnderstaud  that  this  gentleman  is  not  present.  Mr.  Cook's  paper  on 
"Agricultural  Education  in  iN'ew  Jersey"  is  the  next  on  the  programme, 
and  the  convention  will  be  glad  to  hear  from  him. 

Professor  Cook  read  the  following  paper : 

AGRICULTURAL  EDUCATION  IX  NEW  JERSEY. 

That  a  liberal  edncation  was  needfnl  for  those  who  were  to  fiU  the  professions  of  di- 
yioity,  law,  and  medicine  has  been  acknowledged  and  practiced  on  from  the  earliest 
^SOB,    But  it  was  not  till  recent  times  and  the  great  adyanoement  in  physical  and  ex- 
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perimental  scieoce  that  men  began  to  see  the  benefits  which  learning  conld  bring  to 
those  practicing  the  common  arts  of  life.  And  now,  when  this  is  known  and  acknoirl- 
edged  by  all,  there  is  yet  a  wide  diversity  of  opinion  as  to  how  this  learning  shall  be 
acquired,  and  how  made  available  for  the  greatest  number  of  persons.  Snail  it  be 
tanght  in  the  common  schools  T  Shall  it  be  given  by  instruction  in  industrial  sehoolet 
Or  shall  It  be  by  the  thorough  training  of  young  men  in  the  highest  branches  of  letm* 
ing  and  science  1  Or  shall  technical  schools  take  the  place  of  colleges,  and  instmctioa 
be  given  only  in  the  special  lines  in  which  their  future  pursuits  lie  T 

For  many  departments  of  mechanical  and  manufacturing  industry  these  qnestioni 
are  becoming  weU  uuderstood,  and  have  been  carried  out  in  practice.  At  a  meeting  vi 
civil,  mechanical,  and  mining  engineers  held  at  Philadelphia  during  the  Centennisl 
Exposition  in  1876,  this  subject  was  ably  discussed.  In  addition  to  representative  men 
from  all  the  great  branches  of  industry  in  our  country,  there  were  present  able  dwd 
from  England,  Germany,  and  Sweden,  who  took  part  m  the  discussion.  It  was  very 
remarkable  that,  without  a  dissenting  voice,  the  large  number  who  spoke  all  took  the 
ground  that  the  proper  education  needed  for  any  young  man  who  wished  the  beai 

g reparation  for  industrial  or  business  life,  was  the  same  as  for  professional  life ;  that 
e  must  begin  with  a  broad  and  liberal  course  of  study  in  languages,  mathematics,  mud 
philosophy,  and  in  the  principles  of  natural,  physical,  and  chemical  science.  After 
that  he  may  enter  upon  the  study  of  his  chosen  profession  in  any  of  the  technical 
schools  which  may  suit  his  purposes,  and  then  he  can  go  out  well  prepared  to  enter 
upon  practical  work.  A  very  few  of  the  speakers  thought  that  after  the  collegiate 
training  in  methods  of  study  and  research,  the  student  would  do  best  to  go  out  and 
work  in  his  chosen  pursuit  for  awhile,  and  then  take  up  his  course  ot'  technical  study. 
The  latter  plan,  however,  was  by  most  thought  not  to  be  adapted  to  the  habits  of  oor 
young  men — to  be  impracticable. 

It  was  interesting  to  follow  the  course  of  thought  of  the  writers  of  the  nnmerooa 
papers  read,  and  to  see  hpw  the  whole  of  them  reached  the  same  definite  conclnsioiu. 
They  were  all  epecialistfi,  working  in  narrow,  comparatively  well-defined  and  prodne- 
tive  lines  of  duty.  There  were  men  representing  the  great  railroad  interests  of  the 
country,  others  representing  the  canals.  There  were  the  managers  of  the  immense  coal 
and  iron  mines,  the  blast  furnaces,  the  steel  and  iron  manufacturers,  the  architects,  and 
builders,  the  machinists,  the  men  who  manage  and  direct  the  power  of  wind,  of  water, 
of  steam,  of  electricity,  of  explosives,  and  whatever  can  either  replace,  supplement,  or 
make  human  labor  more  effective.  They  represented  that  division  of  labor  which  en- 
ables  a  man  to  concentrate  his  attention  and  energies  upon  a  single  subject,  and  to  get 
from  it  results  which  in  the  old  way  of  working  were  never  thought  of. 

It  is  not  surprising  that  such  men  should  know  the  value  of  sound  learning,  and  of 
broad  and  liberal  culture,  as  the  foundation  for  superior  attainments  in  any  line  of 
special  work. 

While  this  is  the  case  with  so  many  departments  of  industry,  it  is  not  so,  or  at  least 
it  has  not  been  so,  with  agriculturists.  With  them  it  has  been  the  fashion  to  oonaidtf 
farming  as  an  art,  or  a  number  of  arts,  all  depending  on  practical  skill,  and  not  nee^ 
ing  the  study  of  anv  principles  whatever.  Some  years  since  I  visited  what  was  called 
an  agricultural  college,  where  were  gathered  more  than  a  hundred  large  boys  and 
young  men  as  students.  They  were  hearty-looking,  muscular  fellows,  but  so  dissimi- 
lar in  size  and  apparent  maturity,  that  I  inquired  of  one  of  their  teachers  how  it  hap- 
pened that  the  students  were  so  unlike  in  appearance.  The  answer  givea  was  thai 
probably  there  was  not  one  among  them  who  had  not  been  at  some  otaet  school,  and 
been  dismissed  from  it  on  account  of  inability  to  keep  up  with  others  in  his  atxidiea 
Their  friends  had  then  sent  them  there  to  learn  agriculture.  What  a  slur  upon  agri- 
cultural science  I  I  am  happy  to  say  that  though  the  institution  is  still  going  on,  and 
is  well  known,  it  is  not  in  our  country.  But  something  of  the  same  spirit  exists  in  the 
minds  of  many  with  us.  Our  agricultural  colleges  are  besought  to  take  boys  and  young 
men  who  hare  scarcely  a  knowledge  of  the  fundamental  rules  of  arithmetic,  and  know 
nothing  of  the  rules  of  grammar  and  of  writing  the  English  language  correctly,  and  ti 
teach  tnem  the  theory  and  practice  of  farming — ^to  teach  them,  without  preparatioSt 
the  methods  of  study  and  investigation  which  are  occupying,  and  which  require,  the 
full  powers  of  the  best-educated  men.  It  is  hard  to  make  such  persons  undentand  the 
real  difficulties  of  agricultural  study,  and  the  necessity  for  preparatory  education  io 
order  to  pursue  it  advantageously.  They  look  upon  farming  as  a  trade,  and  the  knowl- 
edge of  it  as  contained  in  a  set  of  rules. 

But  something  more  than  this  is  needed,  and  as  the  objects  which  have  occupied  the 
farmer's  attention  are  diminishing  in  number,  he  can  see  more  plainly  the  conditaoa 
and  wants  of  those  which  remain.  The  removal  of  the  spinning-wheel  and  the  loon 
from  the  house  has  taken  off  many  distracting  cares.  The  making  of  butter  and  cheeee 
in  the  large  way,  instead  of  by  each  household,  takes  away  much  drudgery  and  waste 
of  time  and  attention.  The  improvement. and  cheapening  of  farm  implements  havt 
rendered  labor  vastly  more  effective  and  shorter  in  duration  than  of  old,  and  the  i»r 
cilities  of  communication  have  enabled  men  to  pursue  with  profit  the  specialitiee 
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best  suit  their  tastes  or  oirctunstances.  In  short,  it  is  the  dwiMon  of  labor  introdnced 
into  farming  which  is  bringing  it  forward  into  the  same  rank  with  those  important  but 
simpler  oocnpations  which,  by  their  very  simplicity,  have  been  sooner  mastered  and 
understood  in  their  principles  and  carried  ont  in  practice.  It  is  the  addition  of  the 
itady  of  physical  science  to  the  old  and  well-known  branches  of  education  which  has 
giTen  the  practical  efficiency  to  learning  in  modern  times.  There  is  still  a  vast  field 
to  work  upon.     How  shall  we  proceed  to  work  it  most  profitably  T 

The  provision  made  by  the  United  States  Congress  for  the  establishment  of  '*  colleges 
where  the  leading  object  shall  be,  without  excluding  other  scientific  and  classical  stud- 
ies, and  including  military  tactics,  to  teach  such  branches  of  learning  as  are  related 
to  agricalture  and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States 
may  respectively  prescribe,  in  order  to  promote  the  liberal  and  practical  education  of 
the  industrial  classes  in  the  several  pursuits  and  professions  of  life,"  was  a  wise  and 
timely  one.  It  recognized  the  important  fact  that  colUgen,  that  is  the  highest  institu- 
tions of  learning,  are  needed  to  educate  farmers,  and  that  this  education  shall  be  first 
liberal  and  then  practical.  The  men  who  drew  this  law  understood  the  value  of  educa- 
tion and  its  relations  to  the  industrial  arts.  The  different  States  of  the  Union  have 
received  the  grants  under  this  law  and  applied  them  in  the  ways  which  their  people 
have  thought  best  adapted  to  their  wants.  In  our  State  of  New  Jersey,  the  legislature 
appropriated  the  interest  of  the  fund  accruing  from  the  government  land  grant  to  the 
support  of  teachers  in  the  scientific  department  of  Rutgers  College  in  New  Brunswick. 
This  college  was  an  old  and  well-established  institution  with  a  scientific  school  for 
one  of  its  departments. 

The  partial  endowment  by  the  government  fund  has  brought  together  more  fully 
the  classical,  mathematical,  and  scientific  studies  which  are  necessary  in  any  course  of 
liberal  education,  and  then  elective  studies  in  different  branches  of  learning  have 
given  the  practical  bearing  which  fnmishes  direction  and  interest  to  the  studies  of 
•spiring  young  men.  There  are  laboratories  where  chemical  analyses  are  constantly 
going  on  ;  the  astronomical  observatory  is  open  for  practical  observations  and  study  ; 
Me  geodetic  and  topographical  survey  of  the  State  ^ives  practice  with  study  for  some 
of  its  students ;  the  geological  survey  of  the  State  is  constantly  furnishing  new  illus- 
tratioDS  of  applied  science;  the  farm  of  the  Agricultural  College  has  experiments  con- 
stantly in  progress  on  the  cultivation  and  fertilization  of  crops  and  the  feeding  and 
profit  of  stock,  and  the  State  Agricultural  Experiment  Station,  with  a  laboratory  al- 
ways open,  is  in  communication  with  some  thousands  of  farmers  in  all  parts  of  the 
State.  All  these  are  the  means  provided  for  benefiting  agriculture  and  the  industrial 
arts. 

Of  the  thirty-eight  States  in  the  Union,  New  Jersey  is  among  the  smallest,  being  the 
thirty-fifth  in  size,  but  in  popnlation  it  is  the  nineteenth,  containing  1,131,116  inliab- 
itants,  one-forty-fourth  of  all  in  the  United  States.  In  wealth  and  capital  it  is  the 
eighth.  Its  productive  industries  are  very  largely  manufacturing  and  mining,  while 
affrieoltnre,  which  was  formerly  a  leading  industry,  has  now  to  take  a  secondary 
puice.  Not  that  it  has  grown  less,  but  that  others  have  outgrown  it.  The  State  has 
sost  extraordinary  advantages  for  agriculture  in  its  climate  and  soil,  and  in  its  near- 
oesi  to  the  best  markets  of  the  country.  But  the  manufacturing  cities  and  towns 
within  tbe  State  and  the  great  cities  of  New  York  and  Philadelphia  on  its  two  sides 
furnish  attractions  for  both  capital  and  labor  which  promise  larger  and  quicker  re- 
turns thain  can  be  obtained  by  the  slower  but  safer  and  more  certain  profits  of  agri- 
ealtnre.  Of  capital,  agriculture  has  $260,000,000 ;  manufactures.  |79,000,000.  Of  pro- 
doots.  agricnltnre  has  yearly  $42,000,000 ;  manufactures,  $170,000,000.  In  this  state  of 
affiura  young  men  who  are  educated  and  desire  to  turn  their  education  to  the  most 
profit,  seek  their  first  employment  in  other  callings  than  farming,  and  this  is  the  case 
with  farmers'  sons  as  much  as  with  any  others.  Besides  the  smaller  capital  required 
in  other  callings,  education  is  more  highly  appreciated  in  them  and  those  who  have 
it  are  better  paid.  Young  men  may  fill  our  laboratories  and  mav  investigate  subjects 
which  are  of  the  first  importance  to  farmers,  but  there  is  no  farmer  who  will  give 
Uiem  better  pay  than  they  give  uneducated  laborers,  and  the  young  men  cannot,  with- 
ont  farms,  apply  their  knowledge  of  agricultural  principles  to  their  own  profit.  Like 
prudent  men  they  do  not  run  in  debt,  but  they  go  into  the  business  which  pays  them 
best  till  thev  can  pay  for  farms,  and  then  they  will  return  to  them. 

There  are  large  portions  of  New  Jersey,  perhaps  the  largest  part,  where  farming  cannot 
be  profitably  earned  on  without  tbe  use  of  chemical  or  other  commercial  fertilizers. 
Tbe  purity  of  these  fertilizers  can  only  be  determined  by  chemical  analysis,  and  their 
action  on  crops  can  only  be  ascertained  economically  by  faithful  and  carefully  planned 
experiments.  The  interests  involved  in  these  fertilizers  are  enormously  large  and  tbe 
savings  t-o  be  effected  by  their  judicious  application  are  enough  to  turn  what  may 
have  been  a  losing  business  into  a  profitable  one.  Again,  tbe  savings  to  be  effected  by 
eonsuming  all  the  coarser  fodders,  instead  of  wasting  them  in  heaps  of  refuse,  are 
more  than  enough  to  pay  the  expenses  of  the  best  of  our  agricultural  colleges.  It  is 
essential  that  farmers  be  instructed  as  to  the  real  interests  and  importance  of  their 
own  calling,  and  that  they  treat  it  with  becoming  earnestness  and  dignity. 
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To  accomplish  this  eod,  and  it  is  the  greatest  that  now  occupies  the  friends  of  agri- 
cultural  improvenieut,  more  atteution  must  begiveo  to  the  iDvestiffatioD  of  those  sub- 
jects which  have  their  applicatiou  in  the  cultivation  of  the  soil  and  the  increase  of  lU 
products.  The  men  for  these  investicatious  must  come  from  our  higher  institutions  of 
learning.  Education  has  never  begun  with  the  improvement  of  the  coimmon  schook 
but  always  with  the  establishment  of  colleges  and  institutions  where  advanced  um 
liberal  education  could  be  given.  The  history  of  every  State  contains  examples  of 
this — colleges  and  academies  have  been  first  established,  and  afterward,  and  aoiM- 
times  very  long  afterward,  common  schools  have  been  established.  And  this  is  both 
natural  and  reasonable.  Teachers  must  be  supplied  before  the  scholars  can  be 
taught,  and  the  higher  institutions  must  be  established  to  fit  the  teachers  for  their 
work.  This  is  so  plain  that  it  hardly  needs  mentioning,  but  it  has  not  been  fairly  appre- 
ciated and  it  has  not  been  carried  out  as  fully  and  successfully  as  it  onght  to  hav*« 
been.  The  excellence  and  value  of  the  knowledge  acquired  in  these  institotions  for 
other  pursuits  has  been  so  highly  appreciated  t  hat  most  of  their  graduates  have  been  aiile 
to  enter  upon  positions  which  better  suited  their  tastes,  or  were  more  lucrative  tbM 
was  teaching  in  the  schools.  This  has  been  true  of  all  our  colleges,  and  also  of  the  lo- 
stitntions  mainly  devoted  to  instruction  in  higher  English  and  scientific  studies.  A 
remarkable  example  is  seen  in  the  Rensselaer  Polytechnic  Institute,  at  Trov,  K.  Y. 
This  institution  was  the  first  of  its  kind  in  this  country,  being  established  in  \t^  by 
the  Hon.  Stephen  Van  Rensselaer,  of  Albany,  and  endowed  in  part  by  his  family.  Ut. 
Van  Rensselaer  established  it  to  give  instruction  to  young  men  in  chemistry,  natural 
philosophy,  geology,  mineralogy,  botany,  and  kindred  subjects,  so  that  they  might  go 
out  as  lecturers  and  teachers  to  instruct  farmers,  mechanics,  manufacturers,  and  otbrn 
engaged  in  industrial  occupations,  to  enable  them  to  lighten  the  burdens  of  labor  and 
to  enlarge  its  products  and  profits.  The  institution  was  placed  in  charge  of  the  late 
Prof.  Amos  Eaton,  and  it  has  proved  an  eminent  success  in  its  teaching ;  it  is  still  ia 
successful  working.  Its  students  are  gathered  from  all  parts  of  our  land  and  froai 
foreign  countries.  Some  of  the  students  have  been  college  graduates,  other^t  bav« 
only  received  a  previous  hi^h  school  education.  Its  graduates  are  to  be  found  la 
every  department  of  industrial  life,  and  occupying  prominent  places  as  executive  or 
as  investigating  men,  and  exerting  a  wide  influence  for  good.  A  few  of  its  graduates 
have  engaged  m  teaching,  but  the  most  of  them  have  found  employment  and  better 
encouragement  in  other  Kinds  of  work.  In  its  main  object  the  institution  is  hot  par- 
tially successful. 

The  same  experience  has  followed  the  efforts  tbr  collegiate  and  liberal  edocatioa 
throughout  our  whole  country.  The  institutions  have  been  of  great  advantage  td 
those  who  have  been  able  to  come  within  their  influence.  They  have  been  the  makinic 
of  a  large  portion  of  our  leading  and  influential  men ;  but  they  have  not  sent  out  eooo^ 
of  the  best  qualified  teachers. 

And  there  are  not  enough  such  institutions,  especially  of  those  well  equipped  with 
men  and  appliances  for  teaching  thoroughly  what  the  men  who  are  to  take  the  lead  in 
industrial  pursuits  need  to  learn.  Such  teaching  is  necessarily  expensive;  the  cost  of 
roomy  buildings,  of  libraries,  of  apparatus  and  materials  for  experiment  and  researcbi 
of  specimens  for  illustration  and  study,  and  most  of  all,  of  men  competent  to  teach,  t» 
investigate,  and  to  write,  is  large.  It  cannot  be  met  by  the  fees  of  those  who  aie  ta 
learn.  It  never  has  been,  and  it  is  less  likely  to  be  now,  when  the  necessity  for  ex 
pensive  appliances  increases  with  the  advance  of  physical  science.  Neither  is  it  de- 
sirable that  the  benefits  ot  such  education  should  be  limited  to  those  who  happen  to 
have  the  means  to  pay  the  fees  which  would  be  required. 

Our  older  colleges  were  established  mainly  through  the  efforts  of  professional  men 
who  wished  to  have  their  successors  liberally  educated,  and  their  endowmentft  vere 
from  the  private  funds  of  generous  and  far-sighted  men.  But  now  that  liberal  edu* 
cation  is  needed  for  industrial  men  as  well  as  for  those  in  what  have  been  callid 
the  learned  professions — when,  in  fact,  the  higher  departments  of  all  the  pursuits  of 
life  need  to  be  filled  by  educated  men — the  provision  to  accomplish  this  end  must  ba 
made  at  the  public  expense.  I  do  not  mean  to  say  that  all  or  even  the  majority  of  mea 
are  to  receive  education  in  our  institutions  of  higher  learning,  for  most  of  them  bava 
neither  the  aptitude  nor  the  ambition  to  do  the  hard  studying  that  is  required.  Bot 
the  institutions  should  be  opened  and  easily  accessible  for  those  who  give  evideoca 
that  they  are  qualified  to  benefit  by  them.  And  the  number  to  avail  themselves  « 
their  teachings  should  be  greatly  increased.  As  teachers  of  advanced  learning,  as  iu- 
veetigators  ot  unsolved  problems  in  science  and  in  practice,  as  men  of  intelligent  ex- 
ecutive ability,  they  are  needed  everywhere. 

Take  for  illustration  the  New  Jersey  Agricultural  Experiment  Station.  This  has  been 
established  to  protect  the  interests  of  farmers,  and  to  make  investigations  for  theoi* 
such  as  are  plainly  of  general  importance,  and  yet  such  as  individual  effort  eannol 
afford  to  work  out.  There  are  more  than  a  million  dollars'  worth  of  chemical  and  other 
commercial  fertilizers  consumed  by  farmers  in  the  State  of  New  Jersey  every  year. 
These  are  bought  on  the  representation  of  interested  parties  without  anypov^tif 
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judge  whether  they  are  what  they  profess  to  be  or  not.  Th^  experimeut  station 
srcares  fair  speoimens  of  such  fertilizers  as  are  in  market,  analyzes  them  and  then  cal- 
cnlatee  their  valne  as  compared  with  that  of  other  fertilizers  which  can  be  bought. 
These  analyses  are  printed  in  the  form  of  a  bnlletin,  and  sent  by  mail  to  every  farmer, 
dealer,  or  manufacturer  in  the  State  who  has  signified  his  wish  to  see  them,  and  also 
to  every  newspaper  in  the  State,  or  that  circulates  in  it.  The  list  to  whom  they  are 
81-nt  now  numbeis  2,000,  and  is  constantly  increasing.  The  cost  and  valne  of  the  ferti- 
lizers is,  of  course,  first  looked  at  by  the  farmer,  and  the  poor  ones  are  being  rapidly 
discarded  and  withdrawn  from  market,  and  a  great  saving  in  cost  of  manure  is  efiected. 
Bat  besides  this,  the  bulletins  become  educators  to  the  farmers.  They  see  from  the 
analyses  what  constituents  enter  into  the  fertilizers,  and  are  learning;  from  their  own  ex- 
perience which  are  of  use  to  them  and  which  are  wasted  on  their  soils.  The  growth  in 
the  intelligence  of  farmers  in  this  respect  is  great  and  is  constantly  going  on.  In  the 
Ceding  of  animals  the  experiments  are  equally  important.  Chemical  analysis  shows 
IK  hat  are  the  essential  elements  in  the  fodders  which  are  commonlv  given  to  cattle 
when  they  are  to  be  kept  in  thrifty  condition.  It  is  the  custom  everywhere  to  feed  such 
fiidders  as  will  answer  this  purpose.  But  the  farmer  also  has  various  coarse  and  rough 
products  which  only  partially  answer  for  the  support  of  animals,  such  as  straw,  chatf, 
corn-stalks,  &c.  The  addition  to  them  of  some  small  and  inexpensive  waste  products 
iiiskes  tbem  complete  foods,  as  nutritious  as  the  best  timothy  or  clover  hay,  while  their 
niarket  valne  is  much  less.  Near  our  great  cities  such  waste  or  low-priced  products 
as  brewers'  grains,  cotton-seed  meal,  malt  screenings,  bran,  &o.,  can  be  used  to  com- 
plete a  ration  which  is  nutritious,  palatable,  and  economical.  Last  winter,  while  the 
daily  ration  of  clover  hay  for  a  cow  was  worth  27  cents,  the  ration  composed  of  straw, 
brewers'  grains,  cotton-seed  meal,  &c.,  could  be  made  up  for  19  cents.  The  cows  yielded 
as  much  milk  and  increased  in  weight  as  much  with  the  latter  ration  as  with  the 
former.  And  the  daily  saving  by  the  mixed  ration  was  8  cents,  or  30  per  cent,  on  the 
cost  of  the  hay. 

These  experiments  are  still  in  progress,  but  when  it  is  remembered  that  there  are 
15(2,078  milch  cows  in  the  State,  the  magnitude  of  the  saving  which  it  promises  to  make 
becomes  of  public  importance.  It  would  amount  in  a  year  to  $4,440,667,  and  it  can  be 
seen  that  the  subject  is  well  worthy  the  attention  of  scientific  men,  and  fairly  demands 
all  the  aid  they  can  give  it. 

Another  subject  of  investigation  with  us  just  now  is  that  of  ensilage,  or  the  proper 
preservation  and  value  of  fi^een  fodder  cut  up  and  preserved  in  pits  where  it  can  be 
protected  from  the  air.  That  it  can  be  preserved  tor  months  in  this  way,  and  that 
stock  of  all  kinds  will  eat  it  with  avidity,  is  now  well  known.  But  whether  it  has  all 
the  nntritious  qualities  it  had  when  first  brought  from  the  field  is  not  so  well  proved. 
The  enormous  crops  of  Indian  corn  which  can  be  grown  in  this  way  have  very  properly 
excited  the  interest  and  raiited  the  hopes  of  enterprising  farmers,  and  it  is  certainly 
leaching  them  to  largely  increase  the  products  of  their  farms.  There  is,  however,  a 
c  nstderable  loss  by  fermentation  of  the  sugar  in  it,  and  it  becomes  a  question  whether, 
after  being  preserved  in  this  way,  it  is  any  more  nutritious  than  the  same  cornstalks 
dried  in  the  open  air.  The  cattle  eat  it  clean,  which  is  certainly  a  saving  over  the 
Ipsdinis  of  the  cornstalks  dried  in  the  common  way.  Bat  if  dry  cornstalks  can  be  cut 
and  crushed  so  that  cattle  will  eat  the  whole  of  tbem  clean,  it  becomes  a  question  of 
great  theoretical  and  practical  interest  as  to  which  method  is  most  profitable.  This 
qoestion  we  have  now  in  hand,  but  it  is  not  yet  satisfactorily  answered. 

The  growth  of  sorghum  and  the  procUiction  of  sugar  from  it  have  been  the  subject 
of  experiment  with  us  the  past  season.  The  varieties  to  be  grown  and  the  fertilizers  to 
be  used  have  been  tried  upon  the  college  farm  satisfactorily,  and  the  results  thus  as 
e^rtained,  together  with  the  trials  on  a  manufacturing  scale  at  the  sugar-house  iu 
Cape  May  county,  give  strong  confidence  that  this  will  add  a  new  and  profitable 
br.%ncb  to  our  agricultural  industries. 

These  investigations  bring  the  scientific  student  directly  in  contact  with  the  prac- 
tical farmer.  The  experiment  station  becomes  the  educator  of  the  working  farmer. 
The  dissemination  of  the  results  of  well  conducted  experiments  and  analyses  among 
fiftrmers  quickens  their  efforts  to  get  the  benefit  of  such  results.  The  composition  of 
the  fertilizers  the  farmer  has  to  buy,  and  the  feeding  value  of  the  different  foods  and 
Ibddera  on  which  he  can  support  his  stock,  furnish  the  data  from  which  the  working 
l^rmer  and  his  sons  can  calculate  what  plan  will  be  most  profitable  for  them  to  pur- 
sue. Such  information  stimulates  inquiry,  rewards  careful  and  judicious  enterprise, 
and  is  to-day  the  best  teacher  for  the  groat  body  of  workingmen  that  has  ever  been 
bmaght  into  the  field. 

The  agricultural  colleges  are  at  their  best  and  legitimate  work  when  they  are  train- 
ing men  for  the  work  of  investigation ;  for  determining  the  best  methods  of  applying 
known  principles  for  settling  those  which  heretofore  were  unknown,  and  generally  for 
ftoing  work  such  as  is  for  the  common  benefit  of  all  classes  of  the  community.  There 
IS  need  that  those  we  have  should  be  more  liberally  supported,  and  that  there  should 
br  many  more  of  them.    The  experimeut  station  takes  up  the  work  where  the  agricul- 
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tursl  college  leaves  it,  and  carries  it  forward  till  its  besefits  are  experienced  and  ev. 
joyed  in  every  household  and  upon  every  farm. 

The  two  institutioDB  work  together  admirably,  and  are  doing  well  and  satisfutonlj 
that  which  has  been  so  much  desired  by  those  who  know  of  the  dignity  and  efficieoey 
of  well-directed  labor  in  every  department  tff  industry. 

The  reporter  left  the  room  during  the  reading  of  the  above,  and  when 
he  returned  Mr.  Gold  was  speaking.  He  is  therefore  reported  onlv  in 
part,  as  follows : 

Mr.  Gold.  *  *  *  Is  not  there  an  opportunity  to  show  that  the 
farmer  does  not  get  such  a  very  poor  living  as  statistics  would  make  it 
appear?  Doesn't  he  eat  an  egg  once  in  a  while  that  he  doesn't  report  as 
an  agricultural  product,  or  some  other  good  things  that  go  on  the 
farmer's  table,  that  he  is  accused  of  selling!  I  believe  we  are  met  to- 
gether to  represent  the  farming  interest,  and  I  would  not  like  to  isee 
this  convention  allow  that  to  go  without  an  explanation. 

Professor  Cook.  I  agree  with  him  entirely,  and  believe  that  our  star 
tistics  should  include  everything.  We  might  then  hope  to  attract  the 
attention  of  the  young  men — they  who  ought  to  go  to  farming. 

Mr.  Beery.  The  point  that  discourages  young  men  very  much  is  the 
income  that  comes  to  the  young  men  in  trade,  and  they  are  likely  to 
follow  that  which  promises  the  largest  income,  without  considering  the 
failures  in  trade.  The  statistics  should  show  to  what  extent  is  the 
farmer  his  own  patron,  how  much  does  he  draw  from  his  own  resources, 
what  are  his  sales  to  others,  what  does  he  consume  himself. 

Mr.  HEDaES.  It  seems  to  me  that  a  fair  rate  for  a  man's  living  can 
be  obtained  by  taking  the  population  of  agriculturists  and  charging  ap 
for  their  board  the  ordinary  expenses  for  this  and  for  clothing.  It 
seems  to  me  we  might  get  at  an  approximate  estimate  in  that  way. 

The  Pbesident.  The  essay  also  dealt  with  certain  matters  which  be- 
long to  the  agricultural  education — its  objects  and  profits.  This  is  a 
legitimate  subject  for  discussion  under  the  call  of  this  convention,  and 
the  chair  would  be  very  glad  to  hear  any  remarks  that  can  be  made  upoa 
Mr.  Cook's  suggestions.  Some  of  them  were  made  with  great  clears 
ness.  It  would  seem  that  young  men  after  getting  their  edncatioft 
from  the  colleges  find  no  profitable  use  for  it,  and  I  doubt  not  there 
are  gentlemen  here  connected  with  the  colleges  who  are  able  to  take  it 
up  and  explain  it. 

Mr.  Febnald.  I  do  not  rise  because  I  think  I  can  give  any  explanar 
tion,  but  for  the  purpose  of  adding  further  testimony  to  the  fact  whidi 
the  essay  has  brought  out  that  our  young  men  pursuing  courses  of 
study  in  the  State  colleges  of  agriculture  and  mechanic  arts  &oA 
larger  inducements  to  go  into  some  other  professional  calling  than  into 
the  profession  of  agriculture  because  the  returns  are  so  much  more 
immediate.  liTow,  at  the  institution  where  I  have  the  honor  to  pTesid«| 
the  young  men  find  that  if  they  pursue  a  course  of  engineering  ther 
can  get  immediate  employment  on  graduating  from  the  college,  througk 
which  they  have  the  means  of  paying  the  bills  they  have  contracted. 
As  civil  or  mechanical  engineers  they  get  liberal  returns,  whereas  the 
young  man  who  pursues  a  course  in  agriculture  finds,  as  has  been  stated 
in  the  paper,  that  if  he  gets  out  of  employment  he  can  get  only  mod- 
erate returns  tor  the  labor  of  his  hands ;  hence  the  inducement  seentf 
to  be  on  the  side — following  one  or  the  other  pursuits — either  of  civil  or 
mechanical  engineering.  I  think  it  would  be  a  very  important  service 
to  the  cause  of  agricultural  education  if  this  convention,  or  any  asao- 
elation  or  party  of  men  or  body  of  instructors,  could  devise  a  way  bf 

hich  young  men  could  be  made  to  see  that  the  returns  from  the  fan* 


CONVENTION   OF   AGRICULTURISTS.  13 

will  be  as  ample  and  as  endaring  and  as  advantageous  in  all  respects 
as  from  any  other  following,  and  that  it  opens  up  a  field  for  whatever 
faculties  or  powers  the  student  has.  It  is  the  difficulty  under  which 
those  instructing  in  agricaltural  institutions  constantly  labor.  They 
And  that  the  young  men  have  a  tendency  to  go  otf  into  other  callings, 
and  this  tendency  exists  as  largely  with  farmers'  sons  as  it  does  with 
the  sons  of  any  other  class,  and  this  is  encouraged  at  home.  The 
former  expects  his  son  to  go  into  such  calling  as  shall  give  him  the 
most  immediate  and  largest  returns.  I  think  this  is  true  in  a  very 
large  majority  of  cases,  and  if  the  institutions  in  the  other  States 
have  the  same  experience  as  the  institution  in  Maine  has,  I  have  no 
doubt  it  would  be  the  testimony  of  the  representatives  of  these  insti- 
tatious  here  that  they  have  met  with  the  same  difficulty. 

The  tendency  for  our  young  men  to  be  drawn  off  into  other  pursuits 
is  because  of  the  fact,  as  I  say,  that  the  returns  are  not  only  immediate, 
but  they  seem  to  be  ampler.  I  don't  know  that  they  really  are  more 
ample,  but  it  seems  so  to  them.  Kow,  in  what  way  can  we  cause  the 
young  men  to  see  that  they  will  realize  as  largely  and  as  advantage- 
oasly  from  entering  into  agriculture  as  a  profession  as  from  any  other  ? 
How  shall  they  be  induced  to  see  this  while  other  inducements  are  so 
strong  in  the  other  direction  f  This  is  the  question,  and  it  is  an  im- 
portant one  for  this  convention  or  any  body  of  educators  to  discuss, 
and  I  wish  we  might  have  some  light  thrown  upon  it.  These  are  the 
facts  of  my  own  observation.  The  tendency  is  strong  from  the  cause 
I  have  mentioned. 

Mr.  Atwater.  My  friend,  Mr.  Fernald,  has  commenced  in  aline  which 
seems  to  me  to  lead  directly  toward  some  of  the  explanations  and  some 
of  the  answers  in  which  we  are  mostly  interested  in  this  connection. 
He  tells  us  that  the  young  men  come  to  his  institution,  and  I  know 
"What  these  young  men  are,  because  I  have  seen  them,  and  they  are  all 
solid  men.  They  come  there  earnest  and  ambitious,  with  very  little 
money,  but  with  lots  of  good  intentions  and  a  capacity  for  lots  of  good 
work.  By  diligence,  by  economy,  by  a  little  money  from  home  that 
comes  from  selling  a  few  eggs  and  a  few  potatoes,  and  by  borrowing 
a  little  from  Uncle  Henry  they  manage  to  get  through  college.  They 
"have  a  debt  of,  we  will  saj',  $200  that  has  to  be  paid.  Now,  it  is  just 
exactly  as  President  Fernald  has  said.  John  goes  out  with  this  debt, 
and  he  remembers  that  there  is  still  a  mortgage  of  $500  on  the  farm, 
^■which  his  father  has  not  been  able  to  pay.  Now,  if  he  can  get  $60  a 
^lonth  in  engineering,  he  is  going  there  instead  of  on  a  farm  for  $15. 
Kow,  what  is  to  be  done!  It  seems  to  me  that  among  the  others  there 
are  two  solutions  of  this  problem.  The  change  that  has  got  to  come 
'about,  that  I  believe  will  come  about,  must  be  a  slow  one,  and  among 
the  other  things  which  shall  contribute  to  it  there  are  two.  First, 
ghow  John  how  to  make  money  on  the  farm,  and  how  to  make  better 
■use  of  his  brains  on  the  farm.  His  Uncle  Henry  went  to  the  city,  his 
fatlier  staid  at  home.  The  uncle  is  a  lawyer,  and  can  make  plenty  of 
money ;  he  can  afford  to  loan  John  $200.  This  uncle  was  no  smarter 
than  the  father,  but  the  uncle  made  his  money  by  the  use  of  his  brains. 
He  sees  how  a  smart  boy  can  go  into  the  city  and  have  a  prosperous 
and  successful  career  5  he  don't  see  that  prosperity  on  the  farm.  He 
don't  see  men  make  a  great  deal  of  money  on  the  farm. 

Professor  Cook  has  told  us  how,  by  the  application  of  science,  he  has 
been  able  to  get  from  his  breed  of  cows  just  as  much  milk  and  just  as 
good  luilk  for  19  cents  a  day  as  he  had  been  getting  for  27  cents  a  day. 
He  had  been  feeding  clover  hay,  and  had  been  paying  27  cents  a  day. 
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lustead  of  that,  lie  has  fed  straw  which  John's  father  thought  was  iioC 
worth  as  much  for  fodder  as  his  brewers'  grain,  cotton-seed,  and  so  oiu 
Kow,  when  John  finds  out  he  can  go  home  and  feed  the  stock  to  such  ao 
advantage,  he  at  thesanie  time  will  see  that  thereis  ause  in  which  he  can 
use  his  brain  and  make  money,  and  have  the  satisfaction  that  always  couieei 
from  the  use  of  a  man's  mind.  The  farmer's  boy  has  two  considerations. 
He  wants  to  be  a  man  of  thought,  as  well  as  a  rich  man.  To  come  now 
to  the  practical  application  of  that — what  is  wapted  in  the  Maine  Col- 
lege of  Agricultural  and  Mechanical  Art,  what  is  wanted  in  the  Univer- 
sity of  Tennessee,  what  is  wanted  in  the  Maryland  colleges  and  oth  r 
colleges  is  the  solving  of  this  question:  How  can  we  best  and  most 
successfully  bring  forward  the  movement  that  is  necessary  to  show  John 
how  he  can  make  more  money  on  the  farm  than  his  lather  does ;  hoir 
he  can  use  his  brains  more  on  the  farm!  If  John  can  see  some  of  these 
experiments  going  on,  and  see  how  and  where  the  money  is  saveii, 
what  a  valuable  lesson  he  lias  learned. 

Now  the  professor  (Fern aid)  will  pardon  me  if  I  speak  of  a  family 
matter.  I  happen  to  know  that  in  the  same  institution  Professor  Ba- 
lens  has  been  earnestly  at  work  to  make  experiments  of  a  most  valuable 
character.  I  have  seen  him  at  work.  Now,  why  hasn't  Professor  Ba- 
lens  made  more  f  He  has  not  the  money.  He  was  only  able  to  make 
that  particular  experiment  last  season  and  the  season  before  by  aid  of 
a  contribution  from  a  benevolent  gentleman,  outside  of  the  State,  of 
money  to  pay  for  the  fertilizers  used  in  the  experiment.  It  is  such 
experiments  that  John  ought  to  see,  and  he  would  very  soon  come  to 
know  how  he  could  make  more  money  on  the  farm,  and  use  his  brains 
more.  The  moral  of  .this,  it  seems  to  me,  is  too  evident  to  require  fur- 
ther talk. 

Mr.  Alvord,  of  New  York,  thought  one  point  had  been  overlooked. 
The  openings  for  young  graduates  were  rapidly  increasing,  and  it  should 
be  understood  that  every  year  there  are  positions  upon  salaries  for 
young  men  who  have  prepared  themselves  in  colleges  as  instructors  or 
managers  of  large  estates. 

Mr.  Sargent,  of  California,  said  that  young  men  from  colleges  in  the 
East  who  went  West  to  the  Pacific  slope  encountered*  a  condition  of 
things  different  from  anything  they  had  been  led  to  anticipate.  He  re- 
ferred to  the  arid  region  of  California,  Utah,  Nevada,  and  Arizona,  some 
portions  of  which  did  not  have  more  than  two  or  three  inches  of  rain  a 
year.  He  desired  to  know  if  it  was  not  possible  to  teach  some  of  the 
young  men  who  go  out  there,  whether  or  not  there  are  certain  plants 
which  thrive  with  a  slight  degree  of  moisture;  whether  those  plants 
which  need  no  water  have  not  an  economical  value  there,  and  if  there 
are  not  other  plants  of  similar  characteristics  that  may  be  made  v^a- 
able  f  Again,  young  men  should  be  impressed  with  the  fact  that  the 
(Constant  production  of  wheat,  without  rotation,  is  exhausting  onr  soils, 
and  pouring  its  richness  into  the  sewers  of  London  and  Paris- 
Mr.  Schwitzer  had  no  doubt  that  if  the  results  obtained  by  agri- 
cultural colleges  in  20  years  could  be  tabulated,  it  would  be  found  that 
they  had  been  educating  farmers'  sons  away  from  the  farm.  Ours  is 
mainly  a  country  of  small  farms.  The  small  farmer  raises  the  staples, 
and  it  is  the  business  of  the  agricultural  colleges  to  see  to  it  that  he 
understands  how  to  obtain  better  returns.  One  of  the  causes  is  to  give 
these  young  men  a  liberal  education,  and  upon  that  a  technical  educa- 
tion. It  is  then  only  a  (piestion  of  dollars  and  cents.  He  didn't  wish 
to  say  anything  agaiust  the  highest  education  possible,  but  the  small 
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former  should  bebeuefited.    Limit  the  education  to  a  certain  course, 
aud  the  young  man  would  go  back  to  the  farm. 

Mr,  Gold,  of  Connecticut,  was  happy  to  say  that  there  was  estab- 
UsUed  in  Connecticut  last  year,  through  the  liberality  of  a  private  indi- 
vidual, who  gave  a  farm  of  170  acres,  an  agricultural  school,  expressly 
for  the  purpose  of  educating  boys  that  come  from  the  farm,  on  that 
farm,  and  for  the  farm.  They  are  daily  exercised  in  all  the  methods  of 
the  farm  in  addition  to  the  studies  of  the  class-room.  Boys  from  the 
eommon  schools  of  the  State  arej:eceived.  We  hope  from  this  small  be- 
|inning  that  there  will  be  a  multiplication  of  such  institutions  in  every 
State,  where  boys  can  be  educated  on  the  farm,  and  for  the  fann. 

The  delegate  from  California  thought  the  technical  education  should 
not  be  given  before  the  liberal,  and  that  a  system  of  compulsory  work 
should  be  adopted.  If  the  Vork  was  made  voluntary  on  the  student 
he  would  soon  loose  his  respect  for  it. 

Mr.  Fernald,  of  Maine,  thought  one  other  point  had  a  bearing  upon 
this  matter.  When  the  institution  was  started  it  was  difficult  to  obtrtin 
professors  of  agriculture.  "  Just  in  proportion  as  the  Department  of 
Agriculture  in  the  institution  is  made  prominent,  in  just  that  proportion 
will  the  young  men  be  attracted  toward  it."  Just  as  soon  as  they  see 
an  opportunity  for  returns,  and  a  field  for  their  powers,  they  will  go  into 
agriculture  as  readily  as  in  any  other  pursuit.  Draw  them  into  the 
department  and  maintain  their  interest  there.  Give  them  charge  of 
ex|ierimeuts  under  the  supervision  of  a  competent  instructor. 

Professor  Cook,  of  the  Kew  Jersey  Agricultural  College,  heartily  ap- 
proved the  working  of  the  agricultural  experiment  stations,  and  cited 
cases  to  prove  the  necessity  for  such  stations,  both  in  determining  the 
wants  of  different  crops  for  special  kinds  of  fertilizers,  and  also  the  pe- 
eidiar  action  which  characterizes  different  soils  in  regard  to  the  same 
fertilizer.  He  considered  the  work  of  the  experiment  station,  where 
the  investigations  in  the  laboratory  are  joined  to  and  proved  by  experi- 
ments in  the  field,  to  be  the  first  which  has  fully  met  the  wants  of  the 
practical  farmer  and  the  demands  of  improved  agriculture.  And  fur- 
ther, he  had  found  that  the  immediate  and  wide  publication  of  the  prac- 
tical, results  reached  by  the  stations  was  an  admirable  method  of  teach- 
ing farmers  the  principles  of  their  art.  Such  stations  quicken  inquiry 
among  farmers,  stimulate  them  to  exercise  their  skill  and  intelligence 
in  pursuing  their  business,  and  give  them  the  assurance  tliat  science 
applied  to  agriculture  brings  as  sure  and  as  large  returns  as  it  does  iu 
any  other  department  of  industrial  life.  With  these  additions  to  the 
practical  working  of  our  agricultural  colleges  the  young  men  who 
graduate  from  them  may  safely  be  left  to  choose  su<5h  industrial  pur- 
raits  as  best  suit  their  means  or  tastes.  Agriculture  will  certainly 
claim  and  receive  its  full  proportion  of  them. 

Professor  Roberts,  of  New  York,  stated  that  his  experience  had  been 
different  from  those  who  had  preceded  him ;  he  had  no  difficulty  in 
persuading  students  at  Cornell  to  return  to  the  farm  ;  no  difficulty  iu 
finding  places  for  those  who  wanted  to  work  on  salary  when  they  were 
properly  prepared. 

Mr.  Hedges,  of  Missouri,  stated  that  he  had  just  returned  from  the 
South,  and  iu  opposition  to  Horace  Greeley's  advice  to  ''  Go  West,"  he 
should  advise  all  voung  graduates  to  go  South  ;  that  there  they  would 
find  good  salaries  and  pleasant  occupation. 

Dr.  Elzey,  of  Virginia.  I  have  had  some  experience  in  agricultural 
colleges  as  a  teaclier.  I  agree  with  Mr.  Fernald,  of  Maine,  that  the 
agricultural  department  of  the  institutions  should  be  made  more  prom- 
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inent.  I  have  had  considerable  experience  in  the  State  of  Virginm 
where  the  agricultural  department  has  been  hitched  on  as  an  adjunct  tn 
the  University,  and  which  has  had  the  result  of  educating  men  in  the 
wrong  way ;  if  the  young  men  were  not  educated  as  engineers  they  would 
not  follow  that  profession  after  graduating.  Put  the  agricultural  de* 
partment  to  the  front,  not  in  the  rear.  His  experience  in  Virginia  wag 
that  the  agricultural  department  was  subservient  to  even  the  military. 
Young  men  should  be  taught  to  advance  agricultural  science.  If  yoa 
cannot  teach  him  how  to  cultivate  his  land  without  reducing  its  natural 
fertility,  agricultural  science  is  a  failure.  Develop  the  feature  of 
agricidtural  advancement  first,  and  attach  the  university  featara 
afterwards  if  necessary.  Educate  a  man  so  that  when  you  put  him 
down  in  any  part  of  the  country  he  will  be  able  to  say  what  system  of 
agriculture  will  succeed  in  that  section,  his  knowledge  being  based  npoo 
the  science  which  enables  him  to  work  at  the  system  which  shall  pay 
him  a  reasonable  profit  without  robbing  the  owner  of  the  land  by  tak- 
ing firom  the  soil  its  natural  fertilities.  Dr.  Elzey  dwelt  at  length  upon 
his  exx)erience  in  the  agricultural  college  of  Virginia,  and  stated  thai 
the  question  as  to  where  plants  obtained  their  nitrogen  had  never  yet 
been  answered  in  any  of  the  agricultural  colleges. 

Mr.  Febnalb,  of  Maine,  said  that  there  were  many  stations  that  werft 
endowed  by  the  act  of  1862,  working  upon  the  nitrogen  problem ;  thai 
the  endowment  was  for  State  colleges  of  '^  agriculture  and  mechanie 
arts ; "  that  the  whole  needs  to  be  looked  after,  otherwise  they  fftil  to 
carry  out  the  purposes  for  which  they  were  founded.  He  would  not  have 
it  understood  that  graduates  of  the  colleges  pursuing  a  course  upon  agri- 
culture turned  out  engineers,  for  they  did  not. 

Mr.  Buchanan,  in  reply  to  Dr.  Elzey,  said  that,  in  his  opinion,  the 
C/Ollege  of  Virginia  was  doing  well  and  good  work,  and  that  his  expe- 
rience led  him  to  differ  from  the  views  which  Dr.  Elzey  had  expressed. 

Dr.  Elzey  desired  to  correct  any  misapprehension  relative  to  his  re- 
marks upon  the  condition  of  the  agricultural  college  of  Virginia,  and 
wished  to  say  that  since  Mr.  Buchanan  had  been  at  its  head  its  status 
had  very  much  improved. 

Professor  Caldwell,  of  Cornell,  desired  to  say  that  he  thought  tli* 
agricultural  colleges  have  been  guilty  to  a  large  extent  of  all  the  aeeiK 
sations  that  had  been  made  against  them.    They  had  departed  widelj) 
from  the  purposes  for  which  they  were  originally  created.    The  troubtar 
had  been  that  the  right  kind  of  men  could  not  be  found  to  conduct  agrv 
cultural  colleges.    Students  studied  law  because  they  can  get  mors 
money  by  being  lawyers,  and  engineering  for  the  same  reason.    Until 
the  same  thing  proves  to  be  true,  by  experience,  in  the  case  of  agricnlt^  | 
ural  colleges,  this  will  continue  to  exist;  until  farmers*  sons  see  that  I 
young  men  who  graduate  as  agriculturists  are  more  successful  they ' 
will  not  go  and  do  likewise. 

The  President.  The  chair  desires  to  say  that  any  gentleman  who 
was  present  at  the  last  convention  held  in  this  room  and  is  here  today 
must  see  the  immense  progress  that  has  been  made  in  agricultural  educa- 
tion since  that  time.  Some  of  the  strongest  men  in  the  country  engaged ; 
in  the  debate  on  that  occasion,  but  it  was  evident  that  few  of  them  oom- 
prehended  its  true  value  and  importance.  Since  that  day  a  great 
change  has  taken  place.  I  see  now  no  reason  for  any  discouragement. 
I  presume  there  never  was  a  college  that  did  not  have  some  period  in. 
its  existence  in  which  its  fate  appeared  to  be  somewhat  doubtful.  Bafc 
no  doubt  should  now  remain  with  regard  to  that  business  interest  for 
which  the  students  of  agricultural  colleges  are  educated.    As  a  profit- 
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ftble  occupation  it  is  now  recognized.  I  have  always  said  that  there  is 
110  snch  thing  as  unprofitable  agriculture  in  the  hands  of  an  honest, 
&ithful,  intelligent  farmer.  The  earth  has  never  yet  failed  to  respond 
to  a  wise  and  proper  demand.  There  are  mistakes  in  farming,  to  be 
sure,  as  there  are  in  other  branches  of  business }  but  you  take  the  com- 
manity  generally,  and  you  will  find  that  agriculture  is  as  uniformly 
profitable  and  yields  as  generous  returns  as  most  of  its  associate  indus- 
tries. True,  there  may  not  be  so  many  individual  instances  in  the  East, 
but  there  are  in  the  West,  ftirmers  who  would  not  exchange  their  farms 
for  any  business  within  their  grasp.  I  visited,  last  autumn,  some  of  the 
extensive  farms  in  Illinois,  Iowa,  and  Wisconsin,  and  1  looked  upon  the 
agricultural  enterprises  of  these  various  States  as  one  who  never  had 
au  idea  of  our  eastern  industries  would  look  upon  the  great  manufac- 
tories of  Lowell,  or  Waltham,  or  Lawrence.  Some  of  these  farms  are 
aB  imposing  in  all  their  business  proportions  and  as  encouraging  to  all 
the  economies  of  State  as  are  these  great  mills  to  which  I  allude.  Kor 
is  this  the  only  section  where  I  have  had  the  pleasure  of  witnessing  the 
frowing,  progressive,  advancing  agricultural  enterprises  of  the  country. 
I  desire  to  bear  my  testimony  to  what  I  have  seen  in  the  South.  I  per- 
ceive there,  a  manifest  desire  to  leave  those  things  that  are  behind,  and 
to  press  forward  to  those  that  are  before.  The  gentleman  from  South 
Carolina  (Mr.  Aiken),  who  is  present,  knows  very  well  that  everywhere 
in  his  own  State,  and  other  States  of  his  section,  there  are  evidences  of 
advancing  steps  in  the  way  of  diversified  and  profitable  agriculture. 
The  great  cattle  interest  in  the  West  is  as  sure  a  mode  of  profit  as  is 
any  well  organized  commercial  interest.  What  better  evidence  than 
these  can  one  have  of  the  success  which  is  sure  to  follow  the  applica- 
tion of  the  sturdy  common  sense  of  an  agricultural  community  to  the 
business  of  farming. 

As  I  come  East  I  see  another  system  adopted  with  sound  judgment 
and  enterprise — a  system  which  will  ultimately  extend  throughout  this 
country.  It  is  the  cultivation  of  special  products  devoted  to  local 
markets.  Many  an  acre  of  land  in  the  vicinity  of  our  large  cities  is  said 
on  good  authority  to  yield  a  thousand  dollars  annually.  In  my  own 
neighborhood  in  Massachusetts  there  is  land  that  payu  the  cultivator 
|2^  and  $300  per  acre  every  year.  You  may  see  there  good  farm- 
houses and  barns,  the  people  cultivating  their  minds,  iiccumulating 
libraries,  and  in  every  way  striving  to  learn  their  duties  as  American 
citizens,  and  their  obligations  to  the  community  and  State  in  which  they 
live.  There  is  in  the  business  of  practical  American  farming  the  basis 
of  our  best  civilization,  the  best  intelligence,  and  a  bro^i^  and  en- 
lightened state  policy  which  is  not  equaled  anywhere  on  the  face  of 
the  earth.     [Applause.] 

Now,  if  we  have  proved  that  our  farming  communities  stand  so  high 
among  those  of  the  rest  of  the  world,  you  may  ask  what  is  the  neces- 
sity of  agricultural  science?  For  myself,  I  think  the  necessity  for  ac- 
curate endeavor  is  in  proportion  to  the  value  of  the  occupation.  Hence 
It  is  that  we  of  all  people  need  the  aid  of  science  in  order  that  we  may 
teach  those  laws  of  farming  which  shall  make  both  the  general  and 
special  agriculture  to  which  I  have  alluded  more  systematically  and 
accurately  carried  on. 

Now,  when  I  am  told  that  young  men  who  graduate  from  these  col- 
leges avoid  agriculture  and  adopt  engineering  as  a  profession  the  i-ea- 
son  at  once  suggests  itself.  It  is  much  easier  to  graduate  an  engineer 
than  it  is  a  farmer.    Every  man  knows  that  if  he  were  running  a  rail- 
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road  he  would  find  it  easier  to  secure  an  engineer  for  his  road,  or  me- 
chanic for  his  machine  shop,  than  would  his  neighbor,  who  owns  a 
thousand  acres  in  Virginia,  to  find  a  man  to  organize  his  force  and  man- 
age his  land.  You  can  graduate  lawyers  who  will  carry  you  througii 
all  the  intricate  windings  of  the  courts,  or  physicians  who  are  renowoM^ 
for  their  skill,  but  when  you  come  down  to  this  business  of  a^ricalture 
and  would  find  a  man  whom  you  are  willing  to  employ  as  an  expert  yea 
are  involved  in  difficulty  at  once.  And  yet  there  is  no  want  of  libeeal 
compensation  in  this  calling.  Give  me  odc  hundred  good  horttcaltar- 
ists,  competent  to  arrange  vineyards  in  California  or  market  gsurdens 
near  New  York  or  Boston,  or  to  adapt  themselves  to  the  various  systems 
of  farming  with  their  knowleilge  of  the  several  branches  of  agricultme 
and  horticulture,  give  me  one  hundred  such  men,  and  they  caa  find  em- 
ployment at  once.  There  is  an  abundance  of  it  everywhere.  The  de- 
mand for  such  is  greater  than  the  supply.  I  have  hardly  known  an  in- 
stance where  the  owner  of  a  large  estate  could  go  to  a  college  and  aar 
sure  himself  that  he  could  find  there  a  man  qualified  in  every  way  for 
his  purposes.  Take  moreover  the  business  of  veterinary  surgerv. 
There  are  investigators  here  who  have  for  a  long  time  been  straggiinf 
to  solve  certain  questions  relating  to  the  application  of  that  science,  and 
in  every  step  they  have  made  thus  far  they  have  felt  the  need  of  a  strons* 
powerful,  educated  veterinary  corps  to  take  these  matters  in  hand.  We 
have  them,  to  be  sure,  in  individuals,  but  they  have  hardly  yet  estab- 
lished themselves  in  this  country  as  a  strong  body  of  scientific  investi' 
gators,  whose  opinion  is  accepted  as  law.  Give  us  a  corps  of  veterinary 
surgeons,  graduated  from  the  agricultural  colleges  of  this  land,  and  let 
us  see  how  long  it  would  be  before  their  services  would  be  in  demand. 
The  same  thing  applies  to  market  gardening.  There  are  those  who, 
by  their  ingenuity  and  skill,  are  equipping  themselves  for  that  profit 
able  industr}"- ;  an  industry  whose  growth  has  been  so  rapid  that  its  im- 
portance  and  value  can  hardly  be  estimated. 

It  becomes  each  year  more  and  more  necessary  that  we  should  know 
how  we  can  better  manage  and  utilize  our  labor.    Teach  your  young 
men  those  things  which  shall  enable  them  to  present  themselves  prop* 
erly  to  the  owners  of  large  estates,  and  there  wUl  be  no  further  fftoll 
found  with  reference  to  their  immediate  employment.    Teach  yoiff 
young  men  how  to  keep  the  buildings  in  good  order ;  how  to  select  aod 
breed  and  fe^d  their  cattle;  how  to  systematize  the  whole  business  of 
farming.    There  are  no  people  so  imitative  as  farmers ;  none  who  watdi 
their  neighbors  so  closely,  criticising  the  affairs  of  adjoining  farms 
while  taking  care  of  their  own ;  none  who  estimate  more  highly  the 
value  of  good  example.    There  is  no  reason  why  young  men  shonld  be 
discouraged,  or  why  teachers  should  be  discouraged  as  to  the  efifeet 
produced  upon  students  by  the  teachings  of  these  colleges.    President 
Garfield  used  to  tell  a  capital  story  of  a  cultivated  and  intelligent  and 
practical  gentleman  who,  when  asked  what  benefit  he  had  ever  derived 
from  his  knowledge  of  Latin,  replied:  '^ Perhaps  no  special  beuefil 
from  the  Latin  itself,  but  I  have  derived  some  benefit  from  the  fact 
that  I  once  knew  it  so  that  I  might  forget  it."    The  agricultural  col- 
leges can  infuse  a  degree  of  enthusiasm  and  love  of  practical  science 
into  the  minds  of  active  and  vigorous  men,  by  placing  before  them  the 
agricultural  problems  of  the  day,  which  will  produce  an  immense  effect 
upon  the  agriculture  of  this  country,  and  which  will  tell  throughout 
this  whole  land. 

You  will  excuse  me  for  making  these  remarks,  but  I  desired  to  say 
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somethiBg  that  woald  remove  every  suspicion  that  the  agricultural 
colleges  are  a  failure. 

The  colleges  can  succeed;  they  do  succeed;  and  I  iusist  that  they 
will  be  a  source  of  immense  benefit  to  this  country  in  coming  genera- 

I  have  never  heard  a  better  discussion  upon  agricultural  education 
tiian  I  have  heard  this  morning.  It  is  suggested  that  there  is  now  to 
he  read  a  paper  that  will  possibly  take  up  what  has  been  alluded  to, 
and  if  it  be  the  pleasure  of  the  convention  it  will  now  be  read. 

Mr.  Peabodt.  Such  a  paper  will  naturally  involve  considerable  dis- 
imssion,  and  I  am  disposed  to  move  an  adjournment  unless  there  be 
some  other  matters  of  a  temporary  nature  to  be  taken  up. 

The  President.  Are  there  any  suggestions  as  to  the  hour  f  o  which 
we  shall  adjourn  f 

Mr.  Peabodt.  That  is  a  matter  which  I  shall  leave  to  the  gentlemen 
or  chairman. 

The  President.  We  will  probably  have  three  or  four  essays  to  dis- 
pose of  before  the  end  of  two  days.  I  am  perfectly  willing  to  leave  it 
to  the  convention. 

Mr.  HEDaES.  I  move  that  we  adjourn  until  half  past  seven  this 
evening. 

The  motion  was  not  agreed  to. 

The  convention  thi^n,  on  motion,  adjourned,  at  3.48,  until  10  o'clock 
lo-morrow  morning. 


January  11, 1882. 

The  convention  was  called  to  order  at  10.20  o'clock  a.  m. 

The  Chairman.  If  any  delegates  have  arrived  since  yesterday's 
meeting,  I  would  request  them  to  register  their  names  at  once  in  the 
hook  provided  for  that  purpose.  I  would  request  them,  in  addition  to 
giving  their  names,  to  give  their  addresses,  a^  the  others  have.  It  is 
not  necessary,  in  a  deliberative  body  like  this,  to  submit  the  proceed- 
ings of  the  previous  day.  It  is  merely  a  record  of  what  was  said,  and 
«annot  possibly  be  submitted.  I  desi^  to  say  to  the  convention  that 
the  hours  for  deliberation  will  be  from  10  o'clock  to  1.  and  from  2  to  5. 
This  wiU  give  the  members  an  opportunity  for  luncn  at  1  o'clock.  I 
ttiink,  in  that  way,  the  convention  can  be  more  systematically  arranged. 
I  will  state  that  there  has  been  a  request  made  that  a  resolution  should 
he  offered  limiting  debate  to  ten  minutes.  For  myself,  I  somewhat  ob- 
ject to  this,  as  the  discussion  consists  largely  of  papers,  and  prefer  very 
ttuch  to  leave  it  to  the  good  sense  of  the  members  of  the  convention 
what  time  each  one  shoi^d  occupy  in  discussing  a  paper.  I  know  many 
pentlemen,  in  discussing  great  subjects  like  these,  which  would  be  sub- 
ject to  a  vote,  want  more  than  the  ten  minutes  suggested,  and  ought  to 
have  it.  I  am  perfectly  willing,  as  presiding  officer  of  this  convention, 
to  leave  to  the  judgment  of  each  member  how  long  he  shall  talk,  or 
what  he  shall  have  to  say.  The  paper  that  will  be  read  this  morning 
will  be  as  upon  the  programme — the  paper  by  Professor  Caldwell 
upon  •<  Expenmeutal  stations  as  an  educator  of  the  farmer."  That 
will  be  followed  by  another  paper  by  Professor  Atwater  upon  "  Co-op- 
erative experiments."  Before  Professor  Caldwell  reads  his  paper,  I 
have  a  communication  to  lay  before  you  from  Mr.  Blackburn,  of  the 
committee  of  the  National  Fair  Association — an  important  association — 
on  whose  grounds  I  rather  expect  and  hope,  at  least,  that  some  large 


20  CONVENTION   OP   AGRICULTURISTS. 

natioDal  agricultural  fair  will  gather  at  some  future  day.  They  b»?i 
excellent  arrangements  there,  and  I  am  sure  that  the  grounds  wfll  bi 
interesting  to  many  gentlemen  present. 

Washington,  D.  C,  Jan.  11, 188i 

Dear  Sir  :  Oo  behalf  of  the  National  Fair  Assooiation,  I  moat  respeotAilly  reqiot 
yoa  to  invite  the  delegates  now  in  attendance  at  the  National  AfricnltnralConTaotiil 
to  visit  the  National  Fair  Gronnds,  at  snch  time  as  may  snit  the  convenience  of  tki 
convention. 

Very  respectfully, 

H.  H.  BLACKBURN, 
Cammitteej  National  S9td, 
Hon.  Geo.  B.  Lorino. 

I  have  stated  to  Mr.  Blackburn  that  we  had  better  wait  until  ftit 
weather.  You  will  have  to  leave  by  the  Baltimore  and  Ohio  road  it 
twelve  o'clock.  It  is  only  ten-minutes'  ride  from  the  city.  I  will  re- 
quest the  delegates  to  give  their  names  and  the  titles  to  any  papem 
proposed  to  be  oflPered  that  they  may  be  arranged  in  the  programme.  Thi 
paper  now  to  be  read  will  be  a  paper  by  Professor  Caldwell,  upon  Ei< 
perimental  stations. 

THE  EXPERIMENT  STATION  AS  THE  EDUCATOR  OF  THE  FARMER. 

By  Prop.  G.  C.  Caldwell,  Cornell  Univenityf  /i&ooa,  K.  Y, 

We  are  told  that  the  first  experiment  station  in  Germany  had  its  origin  in  a  cnn^l 
of  the  farmers  of  a  certain  part  of  the  country  for  more  knowledge ;  its  establishisMt 
came  ahont  in  this  way :  In  the  ^ear  1845,  in  a  petition  addressed  to  tbe  Saxon  Got* 
emment  by  Friedrlch  Lndwig  Riessner,  and  others,  attention  is  oaUed  to  the  cbu^ 
in  agricnltnral  opinion  since  tbe  sagacious  cheraisti  Liebig,  entered  the  field  of  a^ 
coltnral  chemistry  with  his  investigations — to  the  ready  reception  given  to  his  b0V 
ideas  all  over  the  civilized  world — and  to  the  evidently  wide-spread  reeling  that  ebea* 
istry  shonld  be  made  more  useful  to  agriculture  than  had  hitherto  been  the  caaoi  aal 
to  the  importance  of  the  con  tin  nance  of  these  investigations  for  the  elevation  of  «gpi^ 
culture,  and  the  consequent  improvement  in  the  general  welfare  of  the  country ;  gxii 
stress  is  laid  on  the  value  of  the  better  acquaintance  with  the  soil  that  may  be  g  ftiMi 
bv  the  study  of  its  chemistry,  and  of  the  application  of  chemistry  to  tbe  examinatNi 
of  manures,  and  especially  of  the  artificial  manures  which  must  oome  into  me  jf  ^ 

S reductive  power  of  their  soils  is  to  be  maintained ;  observing  that  since  the  ^^ 
notion  of  the  use  of  bones  into  England  for  manure  the  yield  of  her  acres  had  has 


doubled,  attention  is  called  to  the  folly  of  exporting  bones  and  oil<cake  to  tha  t 
try,  and  sending  to  the  South  Sea  Islands  for  guano ;  the  ea^mess  of  the  ^^K^ 
farmer  is  shown  to  make  use  of  all  the  aid  that  chemistry  can  give  him,  notwi  thBtao^ 
ing  tbe  large  crops  that  he  is  already  getting,  and  as  evidence  of  this  it  is  statod  tiul 
two  agricultural  societies,  one  in  England,  the  Royal,  and  the  other  in  Sootlaod,  w 
Highland  and  Agricnltnral,  have  since  two  years  employed  chemists,  whose  solo  von 
it  is  to  give  advice  to  the  members  of  the  respective  societies,  and  to  make  analyM^ 
soils  and  manures  for  them,  and  that  even  Liebig  has  been  called  to  England  wTeal 
times  for  advice.    It  is  therefore  petitioned  that  for  each  circuit  district  an  able  yon^ 
chemist  shall  be  appointed  by  the  state,  to  be  called  the  agricultaral  circait  ehemii^ 
it  shall  be  bis  duty  to  attend  all  the  agricultural  meetings  of  his  district,  to  g'^^.^ 
aid  of  bis  scientific  knowledge,  and  at  the  same  time  to  add  to  his  own  prtctiflii 
knowledge  of  agriculture;  to  give  lectures  at  suitable  times  and  places  to  fanuenea 
agricultural  chemistry;  to  analyze  soils,  manures,  &c.,  whenever  called  upon  todoa*; 
from  time  to  time  to  travel  through  his  circuit  for  the  purpose  of  informing  h>"***f*J 
to  the  condition  of  the  agriculture  of  every  part  of  it,  of  giving  chemical  ooanflol«iw 
instruction,  and  of  interesting  the  farmers  in  agricultural  experimentation  fo'^'"^ 
selves.    The  petition  was  not  granted,  on  the  ground  that  the  mass  of  the  f*'"*"* 
tbe  state  were  too  ignorant  to  derive  mnch  benefit  from  such  an  establisment;  wV 
would  need  to  be  instructed  how  to  make  use  of  it  to  their  advantage;  but,**** 
same  time,  it  was  generally  believed  by  inteUigent  and  scientific  men  that  onder  ws 
right  conditions,  circuit  chemists,  performing  such  work  for  agriculture,  might  »: 
complish  v«ry  much  for  its  advancement.    As  the  result,  however,  of  the  •«*^^? 
public  opinion  which  the  very  general  discussion  of  tbe  petition  produced,  Adoip* 
Stockhardt  was  appointed  professor  of  agricnltnral  chemistry  in  tbe  Academy  of  Agf»* 
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enlture  and  Forestry  at  Tharand,  In  Saxony,  and  on  the  erection  of  a  new  academy 
bailding  a  well  appointed  laboratory  was  provided  for  the  new  professor.  His  duties 
were  to  consist  in  part  in  giving  popnlar  lectures  on  agrionltnral  chemistry  at  meet- 
iDgs  of  farmers'  clubs,  in  performing,  so  far  as  his  time  would  permit,  such  analyt- 
ical work  as  might  be  sent  to  him  by  farmers  throngh  the  minister  of  the  interior, 
and  in  condnoting  experiments  for  the  advancement  of  agricultural  science.  The 
a^ricnltural  papers  of  the  time,  as  well  as  the  excellent  little  agri cultural-chemical 
3oQmal  which  ne  himself  conducted  for  a  period  of  several  years,  testify  to  the  zeal 
with  which  he  entered  into  this  work,  and  give  evidence  of  the  important  part  which 
he  took  in  the  rapid  progress  made  by  agricultural  chemistry  at  this  period,  when 
Liehig  was  also  devoting  a  large  share  of  nis  energies  to  this  branch  of  the  science  in 
whose  every  department  he  has  made  himself  so  eminent.  But  the  facilities  for  field 
experimentation  at  the  academy  were  inadequate ;  application  was  made  to  one  of 
the  most  prominent  agriculturists  of  the  state  for  aid  in  securing  something  better  for 
the  pariM>se,  the  final  result  of  which  was  the  establishment  of  the  first  experiment 
station  in  Germany,  largely  through  this  gentleman's  liberality,  on  a  portion  of  his 
owo  estate  at  Moeckem. 

Baron  Liebig,  a  thoroughly  scientific  man  and  an  enthusiastic  investigator  in  chemis- 
try, bronght  his  knowledge,  enthusiasm,  and  experimental  skill  to  bear  on  the  application 
of  hia  favorite  science  to  a  practical  art,  in  which,  perhaps,  more  than  in  any  other 
indastry,  there  has  been  a  mere  following  of  old  ruts,  and  consequently  scanty  prog- 
ress for  many  generations ;  a  new  light  broke  in  upon  the  old  art,  and  the  desire  to 
see  and  get  the  benefit  of  this  new  Hght  was  the  first  beginning  of  the  stirring  up  of 
public  opinioo,  which  ended  with  the  first  agricultnral  experiment  station.  lu>u  are 
not  nnacquaiuted  with  the  rapid  growth  of  this  idea,  peculiar,  I  believe,  to  agricnl- 
tore,  of  special  institutions  whose  main  and  in  many  cases  sole  object  is  the  scientific 
investigation  of  questions  arising  in  or  concerned  with  its  practice,  for  the  purpose  of 
improving  that  practice ;  you  know  that  from  that  seed  planted  in  1^51,  at  Mockern,  in 
a  very  unpretentious  way,  with  the  now  famous  Emil  Wolflf  as  director  to  nurture  it, 
on  the  modest  salary  of  300  thalers,  or  about  (225,  a  most  vigorous  plant  has  grown 
up  in  Germany,  and  that  the  seed  has  been  carried  from  that  country  to  every  other 
coantry  where  agricultural  progress  is  a  matter  of  any  importance  to  the  wel&re  of 
the  pe*  pie.  Almost  every  year  since  1851  has  witnessed  tne  establishment  of  one  or 
more  experiment  stations  in  Germany  or  elsewhere,  and  we  find  them  now  in  Italy, 
Switzerland,  Austria,  Russia,  Sweden,  Norway,  Denmark,  Holland,  Belgium,  France, 
Spain,  Great  Britain,  and  the  United  States ;  and  not  only  do  we  see  every  branch  of 
agriculture  represented,  even  to  wine  production,  olive  culture,  and  silk  culture,  but 
other  practical  arts  have  taken  np  the  idea,  and  we  have  experimental  stations  for 
beer  brewing,  and  for  the  manufacture  of  spirits  and  of  sugar.  It  is  the  duty  of  the 
scientific  men,  gathered  at  these  stations,  in  some  cases,  to  deliver  popular  lectures  on 
their  sciences  to  the  farmers  of  the  neighborhood,  thus  carrying  out  the  idea  that  was 
prominent  at  the  time  that  the  first  station  was  established ;  and  working  as  these  men 
are  all  the  time  on  problems  in  whose  solution  the  farmer  has  a  peculiar  interest,  there 
is  no  dotibt  that  where  these  lectures  are  well  given  and  well  listened  to,  they  may  do 
much  for  the  improyement  of  the  farmer's  practice ;  but  it  is  not  of  this  kind  of  educa- 
tion proceeding  from  the  experiment  station  that  I  wish  to  speak  now,  but  of  the  less 
direct  and  rc^Uy  wider  influence,  which  ma^  be  just  as  active  and  potent,  whether  the 
men  who  are  doing  the  work  of  the  stations  ever  leave  their  workshops  or  not,  to 
teach  the  farmers  whose  interests  they  are  laboring  to  advance. 

In  1876,  the  twenty-fifth  anniversary  of  the  establishment  of  the  first  station  at 
Mockern,  was  celebrated  at  that  place  by  a  gathering  of  agricultural  chemists  and 
others  interested,  and  the  publication  of  a  special  volume  of  the  Veraitchs-StaUonenf 
a  jonmal  now  twenty-seven  years  old,  and  devoted  exclusively  to  the  work  of  the 
stations.  Only  to  give  the  bare  titles  of  the  papers,  more  than  2,000  in  number  that 
have  originated  at  these  stations  in  the  first  twenty-five  years  of  their  existence,  takes 
145  pages  of  this  volume;  these  papers  treat  of  original  researches  on  the  atmosphere, 
water,  and  soil,  in  their  relations  to  the  growth  of  plants ;  the  physiology  of  plants, 
embracing  everything  relating  tio  the  conditions  of  their  growth ;  the  diseases  of  plants 
and  all  the  enemies  that*  attack  them  ;  the  chemical  composition  of  all  kinds  of  agri- 
cnltaral  plants,  and  at  different  stages  of  growth ;  the  chemical  composition  of  ma- 
nnres  of  all  kinds:  experiments  with  manures  of  all  kinds,  and  on  sAl  kinds  of  crops ; 
the  composition  oi  the  domestic  animals  and  their  secretions,  including  milk ;  the  com- 
position of  fodders  and  foods;  the  preparation  and  preservation  of  fodder;  the  diges- 
3on  and  digestibility  of  fodders ;  the  production  of  various  kinds  of  animals  in  meat, 
milk,  wool,  &.C.;  silk  culture,  forestry,  the  manufacture  of  wine  and  beer,  and  sugar, 
milk,  butter,  and  cheese,  and  analytical  methods  in  agricultural  chemistry. 

Such  had  been  the  work  of  the  stations  up  to  that  time  six  years ;  and  with  a  hun- 
dred stations  at  work  now,  it  can  well  be  believed  that  a  busy  man  hardly  has  time 
to  keep  track  of  all  the  progress  made  In  this  one  department  alone,  even  if  all  his 
study  liej  in  that  direction. 
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To  the  Germao  or  the  French  farmer  a  large  part  of  this  new  material  haa  been  di- 
rectly accessible,  for  many  of  these  articles  were  published  not  in  abstmse  scientifie 
journals  but  in  the  agricultural  j^apers ;  and  each  JBxperiment  Station  has  in  nuinj  la- 
stances  published  its  own  special  annual  report  of  the  work  of  the  year,  which  was 
doubtless  freely  circulated  in  its  own  immediate  neighborhood,  just  as  the  annosl  r^ 
ports  of  our  own  stations  in  Counecticat,  New  Jersey,  and  elsewhere  are  widely  ei^ 
culated  in  their  respective  States. 

Thus  each  station  becomes,  by  its  published  work,  an  important  educational  fbroe  is 
its  own  neighborhood  or  province ;  even  though  but  one  farmer  in  ten,  more  eotec* 
prising  and  more  eager  for  new  information  than  his  neighbors,  may  read  these  reporti 
with  any  care,  yet  as  surely  as  he  gets  anything  good  from  them  and  uses  it  to  impmn 
his  own  practice  his  neighbors  will  find  it  oat  and  profit  by  it.  No  farmer  can  hiaelni 
light  under  a  bushel,  but  his  works  are  like  a  candle  set  on  a  hill,  and  all  aroaDdbim 
can  learn  lessons  from  his  good  or  ill  success.  Furthermore,  all  this  mass  of  new  iiift» 
terial,  the  work  of  the  investigators  at  the  Experiment  Stations,  has  furnished  a  motiti 
and  a  basis  for  much  writing  of  books  on  agriculture,  in  which  the  results  of  the  ag^ 
cultural  researches  made  in  different  part«  of  the  world  are  brought  together  in  tbeir 
proper  connection  with  one  another,  the  wheat  is  screened  from  the  chaff,  sod  tte 
practical  bearings  more  plainly  set  forth  f  and  in  such  compilations  much  greater  iam 
can  often  be  given  to  the  lessons  taught  by  the  cumulative  evidence  of  oonoordant  r^ 
suits  obtained  at  different  stations. 

Such  excellent  works  as  Johnson's  "  How  Crops  Grow,"  ard  "  How  Crops  Feed,"  • 
good  as  to  have  been  considered  worthy  of  translation  and  publication  in  Germaof) 
which  seems  like  carrying  coals  to  Newcastle,  and  Armsby's  '*  Manual  of  Cattle  Feed* 
ing  "  are  based  in  the  one  case  largely  and  in  the  other  almost  entirely  on  the  re^oltt 
of  Experiment- Station  work,  and  neither  would  have  been  written  but  for  thatmateriH- 
at  the  disposal  of  the  authors. 

Of  similar  works  in  Germany  and  France  there  are  many  more;  and  from  the  nun*, 
ber  of  them,  and  the  new  editions  that  are  in  some  cases  called  for,  it  is  evident  (hat* 
the  books  are  read  even  more  than  in  this  country.  Of  the  means  for  edncatioD  it: 
this  manner,  derived  primarily  from  the  Experiment  Station,  there  is  no  lack  in  aof' 
country  where  advanced  agriculture  is  practiced ;  the  lack  is  rather  in  the  zesl  witk 
which  they  are  used  by  those  for  whose  particular  benefit,  all  this  work  is  dooaj 
Again,  the  agricultural  press  is  getting  to  make  use  more  and  more  of  both  tfaeoldm 
and  the  fresher  results  of  Experiment-Station  work  for  the  edification  of  itsreadenii^ 
Whose  contributions  are  more  eagerly  sought  for  by  our  leading  agricultural  pspm^" 
just  now  than  those  of  Mr.  Lawes,  of  England,  the  founder  and  steady  supporter  f«' 
more  than  thirty  years  of  an  experiment  station,  older  and  more  productive  of  valu*' 
ble  practical  results  than  any  other  station  in  the  world  f  Ana  what  does  he  vntfti 
about  but  the  results,  many  of  the  greatest  value,  because  they  have  been  accnmalaft^ 
ing  during  so  many  years,  of  his  own  Experimeqt  Station.  He  has  the  fortunate  jpiU 
of  writing  well  as  well  as  of  investigating  well,  which  gives  to  his  teachings  don'' 
force.  How  ready  these  same  papers  are  to  give  up  whole  columns  at  a  time  to  i 
publication  of  a  series  of  results  obtained  at  one  of  our  own  Experiment  Ststioi 
even  if  it  be  nothing  more  than  the  chemical  composition  of  a  number  of  oonimerd 
fertilizers  in  the  market — information  that  is  useful  enough  in  its  way,  bat  mncfa  leil 
so  than  what  might  be  furnished  from  such  sources  if  the  Stations  were  supplied  wiikf 
means  for  doing  something  else  besides  analyzing  fertilizers.  .    i 

It  appears  plain  that  the  Agricultural  Experiment  Station  is  a  permanent  in8titnM^l 
in  every  agricultural  country  of  importance;  that  it  has  already  in  a  comparativei|^ 
short  time  given  us  great  accessions  to  our  knowledge  of  the  principles  of  agrionltov^* 
and  that  there  are  many  channels  of  communication  between  the  stations  and  w# 
community  whose  welfare  their  work  should  improve.  Does  the  farmer  need  ^*J^- 
this  costly  work  shall  be  done  in  his  behalf,- and  does  he  realize  his  need?  ^'^ 
then  he  will  not  be  educated  by  it.  There  are  farmers  who  neither  know  nor  caw  ■* 
know  of  anything  better  than  the  ways  their  fathers  have  trod  before  them;  ^^^J^ 
to  be  found  in  all  parts  of  the  country,  and  in  larger  proportions  where  the  S*"*?*"] 
standard  of  education  is  low,  or  else  occupying  those  broaid  acres  in  the  West,  ^*x? 
but  surely  growing  less  and  less  broad,  where  farming  consists  in  nothing  bu 
plowing  skin  deep,  sowing  the  seed  and  reaping  the  harvest ;  but  it  is  not  in  vam  , 
regions  that  the  few  experiment  stations  in  this  country  are  located.  Conneeticij 
New  Jersey,  New  York,  and  North  Carolina  are  not  tilled  by  ignorant  fanners. an*; 
their  soils  respond  liberally  only  to  intelligent  and  liberal  treatment  An  ^^^^f^,. 
resident  of  New  England  said  to  me  the  other  day  that  the  farms  there  are  g's^JJ^'^jf 
passing  into  the  bands  of  men  who  bring  some  degree  of  intelligence  and  ^^^'*^^^, 
bear  on  their  work,  and  that  those  who  simply  follow  the  old  methods  and  care  ^^^^' 
ing  ftr  new  ideas  are  forced  either  to  give  up  and  go  off  or  else  to  fall  in  ^'^.^^ 
their  more  progressive  neighbors;  the  progressive  farmer,  tbe  man  who  m  ready w 
stndy  new  ideas,  and  to  put  them  in  practice  so  far  as  his  circumstances  willallov^ 
getting  the  upper  hand  just  in  proportion  as  the  soil  becomes  worn  out  and  exhaiu^ 
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>y  the  careleM  or  senseless  treatment ;  the  progressive  farmer  is  the  hope  of  every 
sonntry  where  agrioaltare  demands  intelligence,  and  he  is  now  the  hope  of  the  greater 
>art  of  our  country. 

No  one  wonid  deny  that  every  such  farmer  knows  his  need  of  the  Experiment  Station, 
md  knows  that  he  can  reap  advantage  from  it.  He  may  not  accept  as  gospel  all  that 
somes  from  there ;  be  may  oe  and  often  is  qnite  skeptical  as  to  tne  valae  of  the  re- 
mits obtained  with  indoor  water  cultnre  or  pot  cultare  and  chemical  analyses ;  he 
nay  even  sometimes  go  so  far  as  to  indorse  snch  an  expression  of  opinion  as  this,  com- 
ng  from  an  agricaltnral  paper  published  in  Centnu  New  York ;  speaking  of  the 
>lan8  for  the  organtzation  of  the  new  Experiment  Station  of  that  State,  its  editor 
lays:  '*The  farmers  of  the  State  will  be  satisfied  with  nothing  short  of  an  experi- 
nental  farm  managed  by  men  with  ears  to  hear  their  questions  and  capability  and 
willingness  to  answer  them  in  a  practical  way  before  the  qnestioner's  eyes  on  the 
farm ;  not  a  mere  Station  with  a  chemical  laboratory  where  a  few  scientists  with  fat 
lalariee  can  pnrsne  their  stndies  and  amase  themselves  with  their  visionary  schemes 
ind  pet  theories  of  farming,  as  valuable  to  the  average  farmer  as  to  the  man  in  the 
DQooo,  and  no  more  applicable  to  the  broad  acres  of  the  Empire  State  than  to  the 
mnken  valleys  of  that  opaque  body.''  The  editor  gives  evidence  iu  such  remarks  that 
iie  has  abetter  knowledge  of  astronomy  than  of  an  Experiment  Station;  but  still 
bhere  are  those,  even  in  some  sense  progressive  farmers,  who  will  heartily  approve 
}acb  an  effusion ;  fortunately  for  the  State,  however,  as  I  happen  to  know,  the  newly 
Appointed  Director  of  the  Station  will  not  entirely  exclude  the  chemist,  who,  every- 
where else  in  the  world  where  there  is  suchjin  institution  is  looked  upon  as  its  maiu- 
itay ;  be  is  already  in  search  of  one,  and  means  that  he  shall  have  a  fair  salary  and 
ft  fair  laboratorv  too.  But  let  the  progressive  farmer  be  critical,  and  often  even  skej)- 
kioal ;  he  should  be  critical,  or  he  would  not  be  worthy  to  be  called  pro^essive ;  if 
raly  he  is  not  satisfied  with  the  things  of  the  past,  nor  even  with  the  things  of  the 
present,  but  is  ever  striving  after  something  better  than  either,  the  Experiment  Sta- 
tion can  draw  encouragement  and  support  from  him,  and  he  will  learn  in  turn 
from  the  Experiment  Station  itself,  even  if  it  has  a  "  chemist  on  a  fat  salary  "  of  a  thou- 
land  or  fifteen  hundred  dollars. 

Webster  defines  an  experiment  to  be  "an  act  or  operation  designed  to  discover 
some  unknown  truth,  principle,  or  effect,  or  to  establish  it  when  discovered ; "  and  he 
goes  on  to  say  that  it  aiffers  from  observation,  which  is  merely  the  attentive  consid- 
Bration  of  things  as  they  exist  in  nature.  An  experiment  requires  that  something 
shall  be  done  to  bring  certain  objects  into  certain  new  relations  to  each  other ;  the 
result  may  be  a  positive  or  a  negative  one ;  there  may  be  a  new  effect  or  there  may 
not  be  one ;  but  whether  there  is  or  not  the  result  may  be  just  as  important  for  practical 
pnr poses.  If  by  a  long  and  careful  series  of  experiments  it  is  shown  that  nitrogen  in 
the  fertilizers  applied  to  com  produces  no  increase  in  the  crop  that  is  proportionate 
to  the  expenditure,  the  result  is  an  important  one  to  agriculture,  for  it  may  save  the 
farmer,  who  will  put  himself  in  the  way  to  learn  the  lessons  which  the  Experiment 
Station  may  teach  him,  from  paying  15  to  50  cents  a  pound  for  that  expensive  ingre- 
dient of  commercial  manures,  to  l>e  put  on  a  crop  that  will  give  him  no  profitable  re- 
turn for  his  investment. 

An  agricultural  experiment  is  made  for  the  purpose  of  learning  something  new 
aboat  the  production  of  crops,  or  milk,  or  meat,  or  wool ;  but  such  experiments  were 
made  long  before  Experiment  Stations  were  established.  Our  entire  present  system 
of  agriculture  is  bas^  as  much  on  the  result  of  experiments  as  the  present  science  of 
chemistry,  which  is  considered  eminently  as  an  experimental  science;  is  built  up  on 
the  results  of  experiments  in  the  laboratory ;  our  improved  methods  of  culture,  our 
improved  varieties  of  grain,  fruit,  potatoes,  roots,  d^c,  represent  the  accumulated  ex- 
perience of  many  years,  and  of  thousands  of  experimenters  in  all  parts  of  the  world  ; 
our  present  stage  of  agricultural  development  has  been  reached  by  laborious  experi- 
mentation, and  if  we  are  to  go  any  further,  and  develop  any  more,  we  must  continue  to 
experiment.  The  Agricaltural  Experiment  Station  is  established,  as  its  name  implies, 
expressly  for  agricultural  experimentation ;  it  is  simply  a  new  force  put  at  the  dis- 
posal of  the  farmer,  in  the  direct  line  of  all  the  progress  in  his  art  which  has  hitherto 
been  made ;  it  is  not  a  new  way  of  making  advance  in  agriculture,  but  a  strengtheu- 
ing  of  the  old  way,  by  setting  apart  men  who  are  trained  in  the  art  of  experimenting, 
who  can  devote  their  whole  time  to  the  work,  instead  of  merely  such  scanty  leisure  as 
comes  to  the  farmer. 

Much,  if  not  most,  of  the  experimenting  that  has  been  done  outside  of  the  special 
institutions  created  for  the  purpose,  has  been  prompted  by  pecuniary  motives.  In 
this  way  new  varieties  of  plants  and  bi*eeds  of  animals  have  been  developed,  and  new 
methods  of  manufacturing  agricultural  products.    This  Isind  of  experimentation  will 

fo  on  and  yield  useful  results  as  heretofore  ;  but  there  is  a  vast  quantity  of  work  of  a 
ind  that  gives  no  direct  pecuniary  return  whatever  to  those  who  do  it,  whose  results 
are  of  at  least  as  great  pecuniary  importance  to  agriculture  as  when  the  work  is  done 
for  its  direct  profits,  and,  because  there  is  no  pecuuiary  return,  and  the  necessary  ex- 
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pense  is  sometimes  serious,  few  farmers  are  able  to  undertake  such  work*  Afewyesi^ 
ago,  wishing  particularly  to  test  a  question  raised  by  interesting  experiments  at  the 
Massachusetts  Agricultural  College  as  to  the  effect  on  the  proportion  of  sagar  infrnits 
produced  by  potash  salts  as  a  fertilizer,  I  proposed  to  the  members  of  a  large  and  in- 
teUigent  horticultural  society  of  my  own  State,  that  if  they  would  conduct  certain  ex- 
periments of  the  kind,  according  to  a  common  plan  laid  out  by  me,  I  would  aoalyxe, 
without  charge,  such  fertilizers  as  they  mi^t  wish  to  buy  and  test.  Hardly  one  r^ 
sponded;  but  the  excuse  was,  and  I  saw  uiat  it  was  a  good  one,  that  tbey  hadoo 
time  tor  the  details  of  the  experiment — to  look  after  them  themselvee.  Jiut  whtu 
they  should  be  giving  their  attention  to  these  details,  they  were«  crowded  with  iroik* 
that  must  be  done  at  the  time.  If  farmers  could  experiment  in  the  winter,  when 
their  fields  are  hardened  by  frost  or  buried  in  snow,  they  might  find  it  a  pleasant  oc- 
cupation for  the  leisure  hours  of  that  season ;  but  all  the  burden  of  the  care  of  fieM 
experiments  comes  Just  when  the  burden  of  regular  work  is  greatest. 

The  case,  in  short,  is  Just  this,  then :  Agriculture  cannot  stand  still  any  more  tiuui 
can  any  other  practical  art.  It  must  share  in  the  general  spirit  of  progress  that  mks 
the  age.  This  progress  depends  on  continued  experimentation — much  of  it  of  a  diiS- 
cult  and  expensive  character.  The  Experiment  Station  is  created  and  provided  with 
men,  means,  and  appliances  especially  adapted  to  the  work.  Without  a  public  that 
is  ready  to  appreciate  and  understand  its  results,  to  be  educated  by  them,  and  to  ^m 
them  into  practice,  it  has  no  use  in  beins.  There  is  such  a  public  waitine  to  leeeive 
and  wisely  use  these  results — waiting  and  willing  to  be  educated  by  the  fixperiment 
Station.  If  there  is  not,  the  idea  of  progress  in  agriculture  is  nothing  but  a  dreaai: 
and  these  institutions,  lacking  the  encouragement  that  is  absolutely  essential  to  tbeii 
existence,  would  have  ceased  long  ago  to  exist,  instead  of  spreading  far  and  wid« 
from  their  birthplace  in  Germany,  or,  perhaps  more  truly,  on  the  farm  qf  Mr.  Lawei^ 
in  England,  and  increasing  steadily  in  numbers  fh>m  the  beginning. 

In  order  that  the  Station  shall  educate,  and  the  farmer  be  educated,  a  certain  atti- 
tude of  each  toward  the  other  is  essential.  There  must  be,  in  the  first  plaoe^  matosl 
respect  and  confidence.  The  workers  at  the  Station  must  give  due  consideratioD  tfl 
the  experience  of  the  workers  at  the  plow — ^an  experience  that  is  by  no  means  to  count 
for  nothing  io  its  bearings  on  the  Experiment  Station  results. 

On  the  other  hand,  the  farmers  must  give  due  weight  to  the  accuracy  vrhioh  espe- 
cially characterizes  their  methods  as  distinguished  from  the  necessarily  rougher  mm- 
ods  of  the  field  and  the  common  bam,  and  the  more  accurate  rea-ooing  that  can  be 
based  on  such  results.  Take,  for  instance,  the  question  whether  plants  can  feed  on 
the  free  nitrogen  of  the  atmosphere.  Some  people  argue  that  because  there  is  such  a 
great  abundance  of  nitrogen  in  the  atmosphere  that  bathes  the  plant  through  iti 
whole  life,  and  because  some  crops  can  somehow  get  nitrogen  in  abundance  where 
others  cannot,  therefore  certain  plants,  at  least,  if  not  all,  can  make  direct  use  of  tii« 
free  nitrogen  of  the  atmosphere.  Two  most  careful  sets  of  experiments,  by  investiga' 
tors  known  all  the  world  over  for  their  skill,  accuracy,  and  honesty,  have  shown  vety 
conclusively  that  when  a  plant  is  put  where  it  can  get  only  a  limited  quaoti^  <8 
combined  nitrogen  from  the  soil  in  which  it  grows,  besides  an  unlimited  quantity  af 
free  nitrogen  supplied  in  a  constant  stream  of  washed  air  passing  over  it,  it  can  oae 
only  the  combined  nitrogen,  and  can  make  no  use  of  the  free  nitrogen.  I  am  awan 
that  another  series  of  investigations  appears  to  have  given  the  opposite  result ;  bat 
those  who  are  acquainted  with  the  full  history  of  this  series  are  little  inclined  to  have 
fjEuth  in  its  results.  Furthermore,  no  less  an  authority  than  Mr.  Lawes  has  shown,  by 
chemical  analysis  of  the  soils  of  some  of  his  experimental  i>lots.  at  different  periods  ex- 
tending over  many  years,  that  when  any  crops,  even  such  ns  appear  to  get  tiieir  nitro- 
gen fh)m  the  air,  are  not  supplied  with  manure,  the  quantity  of  combined  nitrogen  ia 
the  soil  is  surely  diminished.  It  has,  moreover,  been  shown  again  and  again  tliM 
every  arable  soil  contains  a  quantity  of  combined  nitrogen  many  hundred  times  greater 
than  what  is  supplied  in  a  liberal  dressing  of  manure,  which,  however,  is  so  difficultly 
assimilable  that  oidtnarily  remunerative  crops  cannot  be  made  on  that  nitiegra 
alone.  Yet,  in  epite  of  all  these  well-established  facts,  there  are  those  who  write  for 
the  agricultural  papers,  in  a  style  which  leads  one  to  suppose  that  they  consider  tb«D- 
selves  fitted  to  be  teachers  of  men  who  almost  scout  the  idea  that  the  plant  should  20 
anywhere  else  than  to  the  atmosphere  for  its  nitrogen.  To  the  merely  superficial  A- 
server,  It  seems  most  natural  that  the  plant  shoald  feed  on  atmospheric  nitrogen,  no 
matter  whether  free  or  combined.  This  belief  that  it  does  is  founded  on  noMm^  iHbl- 
ever  hut  this  superficial  observation  ;  but  this  kind  of  observation  is  far  more  ll£elT  to 
lead  to  error  than  to  truth.  A  fair  degree  of  confidence  in  the  results  of  careful  sineii- 
tific  work  would  lead  some  of  these  writers  to  place  lees  reliance  on  what  is  only  ap- 
parently  so  clear  and  plain  to  them,  but  is  contrary  to  the  results  of  scientific  reeearcL ; 

In  the  second  place,  each  party  should  seek  to  acquaint  itself  as  fully  as  possibli  1 
with  whatever  truth  the  other  has  learned,  whether  by  experience  or  by  experimsBt : 
In  a  paper  recently  read  before  the  London  Farmers'  Club,  Voeloker  says :  *«  It  is  absa- : 
Intely  necessary  that  in  conducting  agricultural  experiments  the  experimenter  him* 
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Sftlf  shoald  not  merely  be  a  good  chemist,  bnt  must  have  also  a  fair  and  soand  knowl- 
edge of  farming  operations,  and  have  gained  considerable  insight  into  the  require- 
ments of  practical  agricnltnre.  Such  knowledge,  yon  will  agree  with  me,  cannot  be 
obtained  mm  books  or  lectures,  bnt  by  taking  a  personal  interest  in,  and  daily  going 
throag^h,  the  routine  work  of  a  well-conducted  farm.  I  have  no  hesitation  that  the 
abeence  of  this  essential  eroundwork  has  frequently  been  the  cause  of  the  failure  of 
many  experiments,  and  of  the  misleading  and  oontradictorv  results  which  you  cannot 
bnt  nave  observed  in  not  a  few  of  the  published  records  of  field  trials/' 

I  can  say  nothing  more  forcible  on  that  side  of  the  question,  and  on  the  other  little 
need  be  said,  for  I  think  that  the  progressive  farmer,  whom  alone  we  can  expect  to 
be  directly  educated  through  the  instrumentality  of  the  Experiment  Station,  is  ready 
to  consider  whatever  comes  in  his  way  from  the  Station.  It  might  only  be  said,  per- 
haps, that  he  should  go  a  little  more  out  of  bis  way  than  he  now  does  to  study  the 
work  of  the  Stations.  Let  him  study  it  ss  critically  as  he  will,  in  the  lieht  of  his  own 
eemmon  sense  and  practical  experience,  but  fairly  and  with  all  due  allowances  for 
the  manifold  difficulties  of  the  work.  These  difficulties  are  often  too  lightly  thought 
of.  Concerning  this  point,  Voelcker  says  in  the  paper  just  noticed :  "  An  agricultural 
experiment,  to  be  worth  recording  at  all,  is,  as  I  hope  to  show  in  the  course  of  this 
address,  no  easy  matter.  Indeed,  I  may  say,  without  fear  of  contradiction,  that  I  do 
not  know  of  any  kind  of  experimental  inquiry  more  difficalt  in  carrying  out  rationally 
and  snoeessfully.''  I  could  give  quotations  from  the  writings  of  all  who  have  under- 
taken agricultural  experimentation,  whether  in  the  field  or  in  the  bam,  expressing  the 
same  decisive  opinion.  To  him  who  undertakes  only  a  single  experiment  on  one  or  on 
many  jwints  it  does  not  appear  to  be  so  difficult  a  matter ;  for  he  nearly  always  gets 
an  answer,  and  a  decided  one,  either  p6sitive  or  negative,  to  his  question.  But  every 
one  who  is  accustomed  to  trying  experiments  knows  that  the  result  of  a  single  one  is, 
till  confirmed  by  repetition,  entirely  insufficient  for  the  **  establishment  of  a  new  truth, 
principle,  or  efifect ; "  and  as  soon  as  one  begins  in  accordance  with  scientific  methods, 
the  only  methods  by  which  trustworthy  knowledge  is  to  be  gained,  to  repeat  his  ex- 
periments he  falls  in  line  with  others  who  have  followed  this  method,  and  pronounces  it 
difiScnlt.  It  needs  only  a  few  trials  of  coofirmatory  tests,  with  one  answer  to  the  question 
pot  in  the  experiment,  yes ;  another,  no ;  and  a  third  neither  yesn&r  no,  to  convince  any 
man  that  the  way  of  the  agricultural  experimenter  is  hard ;  nor  does  it,  on  the  other 
hand,  need  many  trials  with  three  or  four  or  more  results  confirming  each  other  to  give 
him  that  peculiar  confidence  in  the  knowledge  gained  which  every  scientific  student 
feels  in  the  soundness  of  a  principle  which  he  has  once  est-ablisbed  by  proper  methods. 

The  agricultural  Experiment  Station  originated  in  a  desire  of  the  farmers  for 
a  better  ac<jnaintanoe  with  the  principles  underlying  their  life-occupation  j  the 
rapid  and  wide  extension  of  the  system  gives  evidence  that  it  has  met  a  widely- 
felt  Want;  its  faithful  and  busy  workers  iiave  already  produced  an  abundance  of 
material  for  the  farmer  to  test  in  his  practice ;  and  if  neither  teacher  nor  pupil  be 
too  wise  in  bis  own  conceit,  and  each  is  fully  appreciative  of  the  worth  of  the  other's 
possessions  in  his  own  field  of  labor  there  need  be  no  fear  but  that  this  pt'cnliar  institu- 
Tlon  will  become  in  every  land  where  it  takes  root  and  thrives  a  most  efficient 
means  of  improving  the  success,  and  consequently  the  condition,  of  the  agricultural 
eomnranity.'' 

That  it  shall  do  so  in  this  country  is  certainly  the  sincere  wish  of  every  one  who 
hears  me ;  that  it  will  do  so  is,  I  am  sure,  an  article  of  you&  faith,  as  it  is  of  my  own. 

The  Chairman.  Before  the  reading  of  the  next  paper  by  Professor 
Atwater,  I  have  a  communication  which  is  so  appropriate  to  the  ad- 
mirable paper  just  read,  that  I  desire  it  to  be  placed  before  the  con- 
vention. 

WAsmNGTON,  D.  C,  January  10, 1882. 

The  Hon.  Geoiioe  B.  Loring, 

Commi89Umer  of  Agriculture : 

Sir  :  We  understand  that  it  has  long  been'  a  matter  of  regret  to  the  enlightened 
firiends  of  scientific  agriculture  in  this  conntr^T  that  the  department  over  which  you 
preside  is  not  possessed  of  an  adjunct  which,  in  Europe,  is  deemed  an  indispensable 
auxiliary  to  agricultural  industry  in  all  its  branches,  whether  that  industry  be  con- 
sidered in  its  national  or  in  its  local  relations. 

We  refer  to  those  "stations"  which,  in  Germany,  under  the  name  of  Verauch^-Sta- 
iionen,  and,  in  France,  under  the  name  of  Siationer^agronomiqueaf  have  been  established 
for  the  purpose  of  making  analyses  of  soils,  of  water,  of  manures,  and  of  provender 
for  cattle,  as  also  for  the  purpose  of  instituting  experiments  in  the  acclimation  of 
trees,  plants,  and  vegetables.  In  connection  with  researches  which  look  to  the  preven- 
tion or  cure  cf  the  special  diseases  to  which  the  products  of  the  vegetable  kmgdom 
are  liable. 
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We  believe  that  the  first  "experiment  station,"  created  in  the  interest  of  pablie 
economy y  was  established  in  Germany,  at  Mockem,  near  Leipsic,  in  the  year  1861,  but 
the  number  of  such  establishments  has  so  largely  increased  that  the  agriealtare  of 
nearly  every  important  district  of  Germany  may  now  be  said  to  have  its  "station" 
devoted  to  the  prosecution  of  sncb  researches  as  have  for  their  object  the  promotion 
of  the  special  agricnltnral  interests  which  shall  be  fonnd  best  adapted  to  the  soil  and 
climate  of  each  region. 

And  you  are  aware  that  these  "  experimeut  stations"  have  proved  so  frnitfal  of  benef- 
icent results  that  a  periodical  publication,  devoted  exclusively  to  the  report  of  the  in- 
vestigations and  discoveries  made  under  their  auspices,  has  been  supported  in  Germany 
sioce  the  year  1859,  until,  at  length,  it  has  become  a  recognized  authority  for  a^calt- 
Ural  chemists,  for  students  of  vegetable  or  animal  physi^ogy,  and,  indeed,  for  all  per- 
sons desiring  the  latest  scientific  intelligence  in  matters  pertaining  to  husbandry. 

Understanding  that  you  are  desirous  of  establishing,  in  connection  with  the  Agri- 
cultural Department  at  Washington,  an  '*  experiment  station"  similar  to  those  which 
have  been  found  so  advantageous  in  Europe,  we  beg  leave,  respectfully,  to  iavite  yoor 
attention  to  a  tract  of  land  which  we  believe  to  be  peculiarly  eligible  for  the  pnrpooes  in 
qnestion,  whether  regard  be  had  to  convenieace  of  access,  to  the  quality  of  its  soil,  or 
to  the  configuration  of  its  area. 

We  refer  to  the  ''Trinidad  estate,"  situated  on  the  northeast  boundary  of  Washington, 
in  the  immediate  vicinity  of  the  Columbia  Institution  for  Deaf  Mantes,  at  Kendall  Green, 
and  comprising  an  extent  of  152  acres,  which  are  believed  to  be  ample  for  a  prelimi- 
nary essay  in  this  direction. 

The  estate  belongs  to  the  Columbian  University,  and  is  held  in  trust  by  that  instfto- 
tion  with  a  view  to  its  sale  or  rent,  that  by  the  proceeds  from  such  sale  or  rent  it  may  give 
a  new  impulse  to  the  scientific  and  technical  instruction  which  will  hereafter  form  a  part 
of  the  curriculum,  so  soon  as  its  new  university  buildings  shall  have  been  erected  in 
this  city. 

The  farm  will  be  conveyed  to  the  Agricultural  Department,  by  sale  or  lease,  on  terms 
satisfactory  to  the  government. 

Believing  that  the  proposition  we  make  has  a  two-fold  advantage,  that  of  contributing 
directly  to  the  wants  of  the  Agricultural  Department,  and  to  the  cause  of  scientific  edu- 
cation in  this  city,  we  beg  leave  to  invite  for  it  your  careful  consideration. 

All  which  is  respectfally  submitted  on  behalf  of  the  Columbian  University. 

W.  W.  CORCORAN,  PreHdemt 

RoBEKT  C.  Fox,  Secretary. 

This  communication,  which  I  have  received  from  Mr.  Corcoran,  I 
propose  to  lay  before  the  Speaker  to  be  submitted  to  the  House  of  Sep- 
resentatives ;  and  I  propose  to  send  with  it  such  papers  as  are  read  here 
before  this  convention,  in  order  that  Congress  may  understand,  fully 
and  thoroughly,  what  the  whole  business  means.  I  have  a  pax>erinmy 
possession  which  has  been  prepared  by  Mr.  Saunders,  superintendent 
of  the  horticultural  division  of  the  department,  a  very  admirable  docu- 
ment, which  I  shall  inclose,  and  which,  if  we  have  time,  shall  ask  Mr. 
Saunders  to  read.  Ttese  papers  were  prepared  before  the  opening  of 
the  convention,  and  have  no  relation  whatever  to  it.  They  happen  to 
come  in  properly,  however,  and  I  think  appropriately.  Professor  At- 
water  will  now  read  the  paper  upon  co-operative  experiments. 

Professor  Atwatee.  I  am  very  happj'  to  know  that  the  paper  which 
I  have  to  read,  and  the  remarks  that  I  have  to  make,  come  in  the  con- 
nection in  which  they  do,  for  it  certainly  seems  to  me  that  it  is  in  a 
measure^  if  not  in  continuation,  and  in  accord  with  the  stat^emeuts  of 
the  admirable  paper  to  which  we  have  listened.  The  particular  object 
of  this  paper  is  to  invite  the  attention  of  this  meeting  to  the  usefulness 
of  studying  certain  of  the  great  problems  of  fertilization  and  plant 
growth  by  co-operative  experiments;  by  experiments  which  shall  be 
made  at  experimental  stations  and  by  the  agricultural  colleges  ;  by  in- 
teUigent,  capable,  and  able  farmers ;  and  it  gives  me  great  pleasure  to 
have  an  opportunity  to  read  a  paper  on  this  occasion,  from  the  tact  that 
I  see  before  me  quite  a  considerable  number  of  gentlemen  representing 
those  institutions,  who  have  been  engaged  or  are  engaged  in  precisely 
the  experiments  to  which  I  shall  call  their  attention : 
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^-OPERATIVE  EXPERIMENTING  AS  A  MEANS  OP  STUDYING  THE  EFFECTS 
OF  FEBTILIZEBS  AND  THE  FEEDING  CAPACITIES  OF  PLAftTTS. 

By  Prof.  W.  O.  Atwatbil 

i  

' 'Farmers  from  Canada  to  Texas  are  speodinff  miUions  npon  millioDS  of  dollars  every 

IT  for  ffuano,  fish  scrap,  ammoDiated  saperpnosphates,  nitrate  of  soda,  and  the  like. 

kensab^,  they  are  baying  the  fertilizers  at  from  $S^  to  $100  per  ton.    Aotoally  they 

„  I  bayiDg  nitrogen  at  from  15  to  40  cents  per  ponnd.    Bat  need  the  ^Eurmer  spend  so 

jneh  for  nitrogen  f    Or  might  he  use  more  witn  profit  t    These  are  qneetions  that  no 

^feasor  of  agricnltnre  can  answer.    Indeed,  no  chemist  or  botanist  to-day  can  so 

ich  as  tell  him  how  the  different  plants  he  enltiyates  stand  related  to  nitrogen,  for 

kt  ones  be  mnst  bay  it,  and  what  ones  he  may  nse  in  his  rotation  to  gather  it  from 

re's  stores  and  f nmlah  it  to  him  without  money  and  withont  price  save  the  cost  of 

The  question  of  the  nitrc«en  supply  is  only  one  of  a  great  many  whose  solution  is 
most  urgently  demanded.  We  must  know  how  to  feed  onr  plants,  or  go  withont  food 
•nrselTes.  We  need  more  light.  Some  must  come  from  the  laboratory  and  the  green- 
house ;  some  must  be  sought  in  the  field. 

Field  experiments  rationally  planned,  carefully  carried  out,  faithfully  reported,  and 
interpreted  with  the  aid  of  the  most  advanced  science,  will  carry  us  tax  toward  find- 
ing oot  many  of  these  things  which  we  so  much  want  to  know.  If,  along  with  these, 
we  oftn  have  proper  studies,  chemical  and  phvsical,  of  the  soils  experimented  upon, 
analyses  of  the  plants  produced,  and  in  addition  pot  experiments  whose  conditions 
ean  be  definitely  known  and  controlled,  and  especially  ii  we  can  work  together,  we 
auy  hope  for  the  information  we  need. 

Fvve  years  ago,  while  director  of  the  Connecticut  Agricultural  Experiment  Station,  I 
suggested  some  field  experiments  with  fertilizers  to  be  carried  out  by  farmers  for  the 
purpose  of  studying  the  needs  of  their  soils  and  the  best  materials  to  supply  them. 
The  outgrowth  of  these,  in  the  form  of  extended  series  of  experiments  during  four 
sneoessiTe  seasons,  has  been  stated  briefly  in  the  American  Agriculturist,  and,  in  more 
detail,  in  the  reports  of  the  Connecticut  Board  of  Agriculture  for  1877, 1878, 1879,  and 
1880.  The  experiments  of  1881  haye  not  yet  been  published  in  detail,  but  a  few  of  the 
more  important  results  will  be  given  herewith. 

With  the  sets  of  experimental  fertilizers  were  sent  blanks  on  which  any  who  should 
choose  were  iuTited  to  send  reports  of  their  experiments.  Nearly  three  hundred  ex- 
periments have  been  reported.  They  come  from  colleges,  experiment  stations,  and  in- 
airidaal  fiomers  in  all  the  States  east,  and  from  some  west  of  the  Mississippi,  and  from 
soTeral  of  the  British  provinoes.  The  quality  of  the  work  as  indicated  by  the  reports 
is  most  gratifying. 

The  experimen«s  have  been  of  two  classes.  The  first,  which  may  be  called  general 
experiments,  are  of  a  simpler  sort,  and  intended  primarily  for  soil  tests,  inyolye  the 
use  of  eight  or  more  different  kinds  and  mixtures  of  fertilizing  materials  containing 
Ditiogen,  phospliorie  acid,  and  potasli.  The  second  class,  the  *'  special  nitrogen  ex- 
periments," have  been  of  more  complicated  character,  and  haye  had  for  their  object 
the  study  of  the  feeding  capacities  of  some  of  our  more  common  cultiyated  plants, 
with  special  reference  to  the  nitrogen  supply. 

It  is  to  these  latter  experiments  that  attention  is  especially  inyited  here. 

THE  FBEDmO  CAPACmBS  OF  PLANTS. 

The  experiments  we  are  discussing  bring  us  face  to  face  with  one  of  the  most  im- 
portant problems  with  which  agricultural  chemistry  has  to  deal,  and  at  the  same  time 
throw  some  new  li^ht  upon  it.  I  refer  to  what  may,  perhaps,  be  most  properly  called 
the  fiseding  capacities  of  plants,  their  power  of  gathering  their  supplies  of  food  from 
soil  and  air,  and  the  effects  of  the  artificial  supply  of  different  ingredients  of  plant- 
food  upon  their  growth. 

A  yast  deal  of  experience  in  the  laboratory  and  in  the  field  bears  concurrent  testi- 
mony to  the  &ct,  though  we  are  still  deplorably  in  the  dark  as  to  how  or  why  it  is  so, 
that  different  kinds  of  plants  have  different  capacities  for  making  use  of  the  stores  of 
food  that  soil  and  air  contain.  Of  the  ingredients  of  plant-food  in  our  soils,  the  most 
important,  because  the  most  costly,  is  nitrogen.  Leguminous  crops,  like  clover,  do 
somehow  or  other  gather  a  good  supply  of  nitrogen  where  cereals,  such  as  wheat, 
barley,  rye,  and  oats  would  half  starve  for  lack  of  it,  and  this  in  the  fiice  of  the  fact 
that  leguminous  plants  oontain  a  ^eat  deal  of  nitrogen,  and  cereals  relatively  little. 
Hence  a  heavy  nitrogenous  manuring  may  pay  well  for  wheat  and  be  in  large  part 
lost  on  clover. 
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NSED  OF  MORE  INFORMATION. 

Hitherto  we  have  been  compelled  to  rely  mainly  upon  Earopean  inveatijjrationfi  for 
our  facts  regardiDg  the  nntrition  of  plants  and  the  action  of  manures.  Oar  infonns- 
tion  is  incomplete,  and  even  the  foremost  teachers  may  give  us  wrong  ooansel. 

Dr.  J.  B.  Lawes,  of  Rothamsted,  England,  unquestionably  the  foremost  field  exper- 
imenter in  the  world,  in  writing,  in  1873,  to  the  treasurer  of  the  Maasachosetta  Society 
for  the  Promotion  of  Agriculture,  said :  **  The  best  possible  manure  for  aU  gramioa- 
ceond  crops — wheat,  barley,  maize. (com),  oats,  sugar-cane,  rice,  and  pastore  grass— is 
a  mixture  of  superphosphate  and  nitrate  of  soda.  *  •  *  Potash  is  geDerally  fovai. 
in  sufficient  quantities  in  soils,  and  the  artificial  supply  is  not  required.^  In  more  thaa 
half  of  our  experiments  with  corn,  and  in  nearly  all  with  potatoes,  the  crops  hai« 
been  materially  aided  by  potash  salts,  and  without  potash  in  the  fertiliser  they  have 
often  failed.  The  mixture  which  Dr.  Lawes  regards  as  'Hhe  best  possible  manure* 
for  com  was  sometimes  very  useful  and  sometimes  brought  almost  no  return.  Tke 
potash,  which  his  experience  in  England  led  him  to  consider  superflnoos,  was  here, 
in  many  cases,  the  most  necessary  of  all  the  fertilizing  ingredients. 

Several  years  ago  the  professor  of  agriculture  of  one  of  our  leading  agrionltoral  eol- 
leees  proposed  a  series  of  formulas  for  dififerent  crox>s.  With  the  rest  was  one  for  com, 
which,  with  a  moderate  proportion  of  potash  and  a  small  amount  of  phoepfaoric  aeid, 
supplied  nitrogen  at  the  rate  of  64  pounds,  and  at  a  cost  of  over  $15  per  acre.  Laiar, 
a  well-known  writer  upon  agricultural  science  has  enthusiastically  advocated  Ae 
culture  of  com  with  chemicals,  recommending  for  the  purpose,  and  using  in  an  extSB* 
sive  series  of  experiments  upon  his  own  farm,  a  fertilizer  which  supplxcSl  nitrogen  tk 
the  rate  of  90  pounds,  and  at  a  cost  of  $18  to  $20  per  acre.  Both  of  these  gentlemen 
thus  assumed  that  to  raise  com  successfully  would  require  large  and  costly  sapplies  sf 
nitrogen.  The  question  whether  com  oan  gather  its  own  nitrogen,  like  clover,  or  de^ 
mauds  an  artificial  supply,  like  wheat,  whether  it  is  an  "  exhausting''  or  a  *'  renovat- 
ing" crop,  has  been  much  discussed.  Upon  its  answer  depends  the  suooeas  of  eon- 
growing  in  onr  older  States.  The  experiments  referred  to  bear  emphatic  testimony 
upon  this  point.  The  corn  has  almost  uniformly  refused  to  respond  to  nitrogen  in  fer 
tiiizers,  and  persists  in  getting  on  well  without  any  artificial  supply.  But  it  has  been 
largely  benefited  by  phosphonc  acid,  and  often  by  potash.  The  formulas  above,  with 
their  large  and  excessively  expensive  amounts  of  nitrogen,  would,  in  nearly  every  esse, 
have  involved  great  waste  of  both  fertilizer  and  money. 

EXPERIMENTS  UPON  THE  EFFECTS  OF  NITBOOBNOU8  FERTILIZERS. 

One  of  the  ways  in  which  co-operative  field  experiments  may  aid  in  the  solution  of 
these  problems  may  be  illustrated  by  citing  some  of  the  details  of  the  series  of  experi- 
meuts  upon  the  effect  of  nitrogen  in  fertilizers  which  were  referred  to  above,  and  which 
have  been  performed  by  a  number  of  professors  in  agricultural  colleges  and  practical 
farmers,  with  what  seems  to  roe  with  most  gratifying  success.' 

The  specific  questions  to  be  studied  may  be  stated  thus : 

1st.  How  do  the  plants  exx>erimented  with  get  on  with  the  '^mineral"  ferttliseiB, 
such  as  are  supplied  by  superphosphates  and  potash  salts  t 

2d.  More  especially,  how  do  they  respond  to  nitrogen  when  added,  in  different  fonas 
and  amounts,  to  the  mineral  fertilizers  f 

3d.  And,  finally,  what  inferences  may  we  draw  as  to  the  feeding  capacities  of  the 
plants,  their  power  to  gather  their  food  from  soil  and  air,  and  the  effects  of  difiereot 
materials  upon  their  growth,  especial  reference  being  made  to  the  nitrogen  supply  t 

To  the  systematic  study  of  these  questions  a  special  '*  nitrogen  experiment "  was  de- 
vised in  1878,  and  conducted  by  several  gentlemen.  Similar  series  were  repeated  in 
1879,  and  with  some  variations  in  1880  and  1881. 

The  idea  was  to  compare  the  effects  of  mineral  fertilizers  (superphosphate  and  potash 
salts)  alone,  and  the  same  with  nitrogen  in  different  amounts  and  forms.  The  plan  is 
explained  in  the  following  extract  from  a  circular  sent  to  the  experimenters: 

The  object  of  this  experiment  is  to  test  the  effects  of  nitrogenous  fertilizers  in  different 
amounts  and  combinations  upon  the  growth  of  the  plant,  and  ioferentially  its  capacity 
to  gather  its  nitrogen  from  natural  sources. 

Theferiilizera. — The  ingredients  and  amounts  are  such  as  are  used  in  ordinary  prae- 
tice,  phosphoric  acid  and  potash  being  supplied  in  about  the  proportions  that  oooar 
in  a  com  crop  of  fifty  or  sixty  bushels,  and  nitrogen  in  one- third,  two- thirds,  and  fall 
amount  in  same  crop. 

Form$  of  nitrogen, — ^The  nitrogen  is  supplied  as  nitric  acid  in  nitrate  of  soda ;  as  am- 
monia in  sulphate  of  ammonia,  and  as  organic  nitrogen  in  dried  blood. 

Quantities  of  nitroaen, — ^The  nitrogen  is  supplied  at  the  rate  of  twenty -four  pounds 
per  acre  in  *'  one-third  ration  " ;  &rty-eight  pounds  per  acre  in  "  two-thirds  raticm  ^ ; 
and  seventy-two  pounds  per  acre  in  " fullration." 
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Nitrogen  In  one^third,  two-thizds, 
^  ftiU  ration. 


Arrangement  of  plots  and  ftriilizen, — ^The  IngredieDts  are  snpplied 

-D.^M.i  ff.*f<ii..»  S  Groap  I.  N<M.  1—3.  each  by  itself. )  Thns  testing  the  effeotB  of  ingredients  sepa* 
PMttal  fertlUMrs  J  ^^^  j^  Nos.  4-6.  Two  by  two.   5  rately.  and  capacity  of  solL 

f  Group  III.  Noe.7— 9.  Nitrogen  as  nitric  acid' 
I     in  nitrate  of  soda. 

I  Group  V.  Nos.  13—15.  Nitrogen  as  organic 
i    nitrogen  in  dried  blood. 

The  fertilizers  were  sapplied,  in  part  at  ooet,  and  in  part  grataitously,  by  the  Mapes 
FonDQla  and  Peravian  Gaano  Company  of  New  York.  Especial  thanks  are  dae  to  ifr. 
C.  V.  Mapes,  without  whose  interest  and  enthasiasm,  as  well  as  connsel  and  snhstantial 
b^p,  the  enterprise  could  not  have  succeeded  as  it  has. 

The  fnll  details  of  the  experiments  are  to  appear  in  a  report  of  the  United  States 
Department  of  Agriculture.  The  tables  herewith  give  an  outline  of  results  of  some  of 
the  experiments  of  the  last  season  and  will  serve  as  illustrations.  The  figures  are,  how- 
ever,  niach  condensed,  and  many  interesting  details  are  omitted. 

Tabi«k  I  gives  the  results  of  several  experiments  with  cotton,  corn,  and  potatoes. 
The  unfavorable  weather  which  affected  the  msjority  of  the  experiments  has  reduced 
llie  yield  materially  in  most  of  these.  In  several  the  effects  of  unevenness  of  soil  are 
manifest ;  on  some  the  supply  of  available  plant  food  in  the  soil  was  evidently  so  sreat 
as  to  obscure  the  action  of  the  fertilizers.  Those  of  Mr.  Newton  with  corn,  and  Mr. 
Xauning  with  clover,  show  marked  exceptions  to  what  seems  to  be  the  common  rule, 
that  these  crops  are  not  greatly  aided  by  nitrogenous  fertilizers.  Indeed,  all  illustrate 
forcibly  our  need  of  more  Experimenting. 

Table  II  shows  an  experiment  on  an  older  and  slightly  different  schedule.  It  is  in- 
teresting both  because  of  its  sharply  defined  results  and  as  an  illustration  of  the  ex- 
oellent  work  ordinary  farmers  do  in  this  line. 

Table  I.  Nitrogen  Experiments,  1881. 

I.  Prof.  W.  C.  Stubbs,  Alabama  Agricultural  and  Mechanical  College,  Auburn,  Ala. 
Soil — ^Worn-out  pasture ;  level,  upland,  sandy,  light,  well-drained.    SuhdM-^RoA 
dish  yellow  clay.     f¥eather — Dry  and  unfavorable. 
n.  Edward  Hicks,  Old  Westbnry ,  N.  Y. : 

SoU — Lievel,  sandy  loam,  light,  dry.    Subeoil — ^Yellow  loam.    Frevioue  crop — Com. 
Weather — ^Dry  and  unfavorable. 
III.  Prof.  C.  L.  Ingersoll,  Purdue  University,  La  Fayette,  Ind. : 

Soil — Upland,  level,  black,  similar  to  prairie,  sticky  when  wet,  bakes  when  dry  ; 
dry,  well  drained.    Subsoil — Gravel.    Frtoions  crop — Com.     Weaiker^Very  dry 
and  unfavorable.* 
IV   Prof.  Samt^l  Johnson,  Michigan  Agricultural  College,  Lansing,  Mich. : 

^Ml— Level,  upland,  sandy  loam,  light,  drained  dry.   Subsoil — Gravelly.  Precious 
crop— Com.     Weather — ^Dry,  cold,  unfavorable. 

V.  W.  C.  Newton,  Durham,  Conn. : 

SoU — Old  meadow,  hill  land,  dark  loam.    Subsoil — Moist.     Weather — Unfavorable. 

VI.  J.  W.  Pierce,  West  Millbury,  Mass. : 

Soil — Worn  out  grass  land,  upland,  nearly  level,  clay  loam,  light,  dry.    Subsoil— 

Gravelly,  but  some  clay.     Weather — Cold  and  unfavorable. 

Vn.  C.  E.  Thornb,  farm  manager,  Ohio  State  University,  Columbus,  Ohio  : 

Soil — Level,  upland,  clayey  loam,  "  drift  formation  "  from  Huron  shale,  compact, 
wet  before  draining.    iSa6aoi?— Similar  to  surface  soil,  retentive.    Previous  crop- 
Corn,  with  stable  manare.     Weather — Severe  drouth. 
Vm.  J.  M.  Manning,  Taunton,  Mass. : 

Soil — Upland,  sandy  loam,  loose.    Subsoil—YeUow  sand.    Previous  crops — Potatoes 
and  com.     W^eafAcr— Unfavorable. 
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The  yariety  of  results  in  the  different  ezperimeats  is  very  striking.  Ur.  W.  L  B«^ 
tholomewi  of  Patoam,  Coan.,  has  been  condaoting  the  nitrogen  experiments  with  con 
and  potatoes  for  three  years.  In  every  trial  evety  plot  which  has  received  phosphoric 
acid  nas  given  a  more  or  less  satisfactory  retaru,  and  every  one  without  phosphoric 
acid  has  failed.  Nitrogen  and  potash  have  each  increased  the  yield  of  com,  bat  neither 
has  brought  enongh  increase  to  pay  its  cost,  and  the  loss  has  been  larger  or  smaller  u 
more  or  less  was  used.  Potatoes,  on  the  other  hand,  have  responded  profitably  to  sU 
the  ingredients. 

Mr.  C.  Sage,  of  Middletown,  Conn.,  has  had  a  very  different  experience.  Nitrozes 
has  proved  as  inefficient  on  his  land  as  on  Mr.  Bartholomew's.  Phosphoric  aoid,  which 
Mr.  Bartholomew  finds  so  effective,  helps  him  bat  little,  while  potash  is  decidedly  the 
regulating  Ingredient,  the  corn  responding  uniformly  and  largely  to  every  application 
of  potash  salt.  One  hundred  and  fifty  pounds  per  acre  of  muriate  of  potash,  oostiag 
$3.50,  makes  the  difference  between  corn  so  poor  as  to  be  hardly  worth  the  huskia^* 
and  6U  bnshels  or  more  of  beautiful  shelled  corn  and  a  fine  growth  of  stalks. 

In  the  experiment  of  Mr.  O.  Newton,  of  Durham,  Conn.,  given  in  Table  I,  we  havA. 
a  still  different  result.  Potash  is  as  useless  as  in  Mr.  Bartholomew's  experimaolfti 
Phosphoric  acid  does  no  piore  good  here  than  with  Mr.  Sage.  But  the  nitrogen  M 
which  both  these  gentlemen's  corn  paid  so  little  heed  is  on  Mr.  Newton's  soil  UDifomV 
efficient.  The  corn  responds  largely  and  profitably  to  nitrogen  in  every  form  and  oa 
every  plot,  and  the  yield  rises  and  falls  regularly  with  the' amount  of  nitrogen  af» 
plied ;  I  should  add  that  in  each  of  these  cases  tho  results  are  those  not  of  a  siniM' 
but  of  two  or  three  years'  trials.  Mr.  Newton's  experience,  however,  seems  to  be  m 
exception  and  anunnsual  one.  Instances  in  which  the  nitrogen  is  absolutely  barmm 
are  much  more  frequent.  Professor  Thome's  in  Table  I  is  such  an  one.  The  oom  hc^ 
suffered  from  very  severe  drought,  but  Professor  Thorne  writes  me  that  he  has  ol^ 
served  the  same  thing  in  favorable  seasons,  and  several  other  reports  tell  the  saat 
story.  Mr.  J.  W.  Sanborn,  the  well-known  farm  superintendent  and  experimenter  ^ 
the  New  Hampshire  Agricultural  College,  has  a  case  iu  which  sulphate  of  ammoBS 
helped  the  corn  materially  the  first  season,  did  no  good  the  secona,  and  ''  utterly  tf  ^ 
moralized  "  it  the  third. 

On  soils  that  are  rich,  or  even  in  fairly  good  condition,  nitrogenous  fertilizeFS,  lihs 
other  manures,  often  show  very  little  effect.  Snch  seems  to  be  the  case  in  Profeseoc 
Henry's  experiment  in  Table  I. 

• 

EFFECTS  OF  NITROGENOUS  FERTILIZERS  UPON  CORN. 

Estimating  a  bushel  of  com,  with  its  cobs  and  stalks,  to  contain  1^  of  nitrogen,  aal 
to  be  worth  bO  cents,  the  effects  of  the  nitrogenous  fertilizers  in  the  special  and  in  th»; 
general  experiments  may  be  summarized  as  follows,  remembering  that  the  superpbot^ 
phate  and  potash  salt,  *' mixed  minerals,"  supplied  the  amounts  of  phosphoric  a^j 
and  potash  in  a  crop  of  not  far  from  55  or  60  bushels,  which  would  also  contain  aboil| 
the  72  pounds  of  nitrogen 

In  the  general  experiments  of  the  mixture  of  300  pounds  superphosphate  aod  M; 
pounds  muriate  of  potash  brought  on  the  average  of  fifty-three  experiments,  about  I3|: 
bushels  of  shelled  corn  per  acre.  The  special  experiments,  however,  seem  to  ma#| 
fairer  test  of  what  the  fertilizers  may  do,  because,  while  made  in  all  sorts  of  weatlN^i 
and  on  worn-out  soils,  they  were  nearly  all  on  soils  and  in  latitudes  fit  for  com,  il^ 
many  of  the  general  experiments  were  not.  In  these  the  mixture  of  300  pounds  saptfhi 
phosphate  and  150  pounds  of  potash  salt,  which  can  be  bought  for  $8.25,  brought,  oi^ 
the  average,  43  bushels  of  shelled  com  per  acre.  Omitting  Mr.  Newton's  experiment; 
the  results  of  which  are  very  exceptional,  the  average  is  44^  bushels.  #i 

The  experiments  of  the  four  seasons  bear  almost  unanimous  testimony  to  two  things: 
The  com  was  helped  but  little  by  nitrogen  in  the  fertilizers ;  and  it  gathered  a  good 
deal  from  natural  sources.  The  increase  of  crop  and  of  nitrogen  in  the  crop  will  appear 
more  clearly  if  we  look  at  it  another  way. 


With  nitrogen. 


In  number  of 


trials— 

Amonnt  per  acre. 


Poundi. 
95  24 

76  48 

43  73 


The   av(^ra^e   Jn-  Tbe  increase  of  bH^ 

creaHe   ot   corn  ni^a  io  tbe  cref 
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18                                   3.6  4.«J 
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Or,  estimatiDg  the  results  in  dollars  and  oents : 


In  trials,  total 
nnmber. 

With  nitrogen, 
amounta. 

Costing. 

The  nitrogen 
paid  for  it- 
self in  trials. 

The    nitrogen 
failed  to  pay 
for    itself  in 
trials. 

The  average  Ions 
in  the  several 
trials  was. 

95 
76 
4i 

94lb8L 
48  lbs. 
72  lbs. 

15  50 
It  00 

16  50 

21 
13 

4 

74 
63 
38 

IS  62 

6  76 

11  22 

The  only  cases  in  which  the  largest  rations  were  profitable  were  in  the  experiments 
of  Mr.  Newton. 

The  above  calonlations  of  pecuniary  loss  and  gain  of  coarse  apply  only  to  those  re- 
gions where  com  is  desr.  But  even  at  these  rates  the  nitrogen  increased  the  crop 
enough  to  pay  its  costs  in  only  38  trials  ont  of  213.  The  pecuniary  loss  rose  and  fell 
with  the  auionnt  of  nitrogen  nsed.  With  mineral  fertilizers  alone  the  crop  gathered, 
by  the  above  estimates,  some  60  pounds  of  nitrogen  per  acre. 

The  important  fact,  however,  is  this :  The  com  plant  has  in  these  trials  shown  itself 
capable  of  getting  on  and  bringing  fair  yields  with  small  amounts  of  the  less  costly 
mineral  fertilizers,  even  in  the  wom-ont  soils  of  the  Eastern  States.  With  this  help  it 
has  i^atbered  its  nitrogen  from  natural  sources,  and  holds  it  readily  to  be  fed  out  on 
ISbe  farm  and  retumecTin  the  form  of  manure  for  other  crops.  In  other  words,  the  ex- 
periments thus  far  imply  that  com  has,  somehow  or  other,  the  power  to  gather  a  great 
deal  of  nitrogen  from  soil  or  air,  or  both  ;  that  in  this  respect  ir.  comes  nearer  to  the 
legumes  than  the  cereals;  that,  in  short,  com  may  be  clnssed  with  the  '^  renovating'' 
eropa.  If  this  is  really  so,  and  this  can  be  settled  only  by  continued  ex[>erim«*nting, 
then  onr  great  cereal,  instead  of  being  simply  a  consumer  of  the  fertility  of  our  soils, 
may  be  n^d  as  agent  for  their  restoration. 

FEEDING  CAPACmES  OF  OTHER  CROPS. 

The  resnlts  of  the  experiments  with  other  crops  were  briefly  summarized  in  an  ac- 
eoant  given  in  the  last  report  of  the  Connecticut  board  of  agriculture,  as  follows : 

"Taking  all  in  all,  the  potatoes  responded  well  1o  the  superphosphate,  the  potaf>h 
salt,  and  the  nitrogenous  fertilizers,  and  the  'complete  fertiliznr '  has  been  most  profit- 
able in  almost  every  case  where  the  weather  permitted  fair  growth.  None  of  theothur 
erope.  except,  perhaps,  turnips,  have  shown  such  uniformly  oeneflcial  results  from  all 
the  materials. 

"  The  experiments  indicate  very  decidedly  that  the  potato  plant  differs  from  many 
others  in  respect  to  the  effect  of  these  fertilizing  materials  upon  its  growth,  and  imply 
that  it  has  less  capacity  than  corn  for  gathering  an  adequate  supply  of  food  from  nar- 
vral  aonrces.  It  seems  to  demand  a  full  and  immediately  available  supply  of  nouiiah- 
UMit  for  its  successfhl  growth. 

**  Concerning  the  other  crops,  the  data  at  hand  are  too  meager  to  warrant  any  gen- 
eral conclusions.  *  *  *  In  general,  however,  the  experiments  accord  with  the 
eommon  notion  that  makes  superphosphate  almost  a  specific  for  turnips.  But  they 
imply  that  even  when  the  superphosphate  is  supplied  in  abundance,  the  turnip  is  not 
Wially  able  to  gather  enough  of  the  other  materials  for  a  full  yield  unless  they  are 
^       at  hand  in  readily  available  forms." 


EXPERIMENTS  WITH  COTTON. 

Professor  Stnbbs'  experiment  with  cotton  is  extremely  interesting.  Phosphoric  acid 
iias  great,  and  potash  very  little,  effect.  Nitrogen  increases  the  crop,  but  that  in  cot- 
ton-seed meal  is  as  useful,  or  more  so,  than  in  the  other  and  more  costly  materials, 
nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood.  This  is  only  one  of  a  nunil>er 
of  experiments  which  Professor  Stubbs  has  made,  upon  whose  resnlts,  added  to  his 

Eneral  experience,  he  bases  a  number  of  important  conclusions,  among  which  are  the 
[lowing : 

"  1.  Onr  [Alabama^  soils,  which  result  from  the  disintegration  of  metamorphic  rocks, 
principally  feldspathic  and  homblendic,  need  a  little  nitrogen,  much  phospnoric  acid, 
and  DO  potash  for  cotton. 

*'  2.  Onr  great  want,  and  it  seems  to  prevail  tbrongh  the  older  cottx>n  States  (except 
the  black  cretaceoifs  belt  of  Alabama,  which  has  not  been  thoroughly  tested),  is  soluble 
phosphoric  acid.  On  worn-out  soils  a  small  amount  of  nitrogen  is  required.  A  fertil- 
izer with  3  per  cent,  of  nitrogen  and  10  per  cent,  of  soluble  phosphoric  acid,  meets  the 
demand  very  well. 
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'*  3.  Phospborio  acid  faasteDs  and  aitrof^n  retards  the  matari^  ef  the  oropw 

*'  4.  Cotton  ee«d  and  cotton-seed  meal  are  as  e£Fective  as  dried  blood,  aolpfaate  efao- 

mouia,  nitrate  of  soda,  or  other  nitrogenous  fertilizers,  and  far  cheaper  and  moie  tta- 

nomical." 
To  what  extent  and  under  what  conditions  such  principles  as  these  are  applicablev 

the  culture  of  cotton  and  other  crops,  are  matters  of  vital  importance  in  SoatiMn 

agriculture.   The  usefulness  of  systematic  experiments  to  test  them  needs  no  arguinetf 

EFFECTS  OF  PHOSPHORIC  ACID  IN  DIFFERENT  FORMS  OF  COMBINATION. 

The  nitrogen  supply  is  only  one  of  the  many  questions  whose  solution  is  of  vital  io- 
portance  to  our  agriculture.  The  relations  of  phosphoric  acid,  potash,  and  other  ingf^ 
dients  of  plant  food,  whose  lack  in  our  soils  we  seek  to  supply,  at  great  expenaei  wiH^ 
phosphates  and  potash  salts,  demand  equally  full  and  thorough  study. 

Treating  the  insolable  phosphate  of  bone  or  mineral  phosphate  with  acid  to  ma^ 
superphosphate  is  expensive.  Soluble  phosphoric  acid  costs  us  from  12  to  15  cents ^ 
more  per  pound,  while  we  can  buy  it  in  the  insoluble  forms  for  from  4  to  6  or  7  cenlK 
The  general  theory  is  that  superphosphate  is  necessary,  but  still,  somehow  or  otbc^ 
many  of  us  have  the  feeling  that,  in  many  oases  at  least,  the  cheaper  inaolable  pb(» 
phatee  would  do  as  well;  that  iine  grinding  might  serve  instead  of  superphoaphaiinc; 
and  that  there  are  many  cases  in  which  the  cheap  rock  phosphates  might  replace  tB 
dearer  bone  manure.    If  so,  the  saving  would  be  immense. 

The  Aberdeenshire  Agricultural  Association  of  Scotland,  through  Mr.  Thomas  Jasu^ 
son,  F.  C.  S.,  its  chemist,  has  been  for  several  years  pasr.  conducting  an  extended  ^|^ 
tem  of  experiments  in  which  have  been  studied,  with  other  things,  the  effeots  of  phs^ 
phoric  fertilissers  of  different  sorts,  alone  and  associated  with  nitrogen.  •' 

The  results  of  several  years'  work  on  five  typical  varieties  of  Aberdeen  soil  in  tl| 
ordinary  state  of  cultivation  are  summarized  by  Mr..>amieson  in  the  statements.      .1 

"  I.  That  phosphates  of  lime  decidedly  increase  the  turnip  crop,  but  that  farmers  nei| 
not  trouble  themselves  to  know  whether  they  are  of  animal  or  mineral  orig-in.  .: 

"  2.  That  soluble  phosphate  is  not  superior  to  insoluble  phosphate  to  the  extent  tMI 
is  generally  supposed.  ^ 

*'  3.  That  uitn^ennus  manures  have  little  effect  on  turnips  used  alone^  bat  when  mt 
with  iuBoluble  phosphates  increase  the  crop ;  that  the  addition  of  nitrogen  to  sol  AM 
phosphates  does  not  seem  to  increase  the  solid  or  dry  matter  in  the  crop ;  that  theirl 
no  material  difference  between  the  effects  of  eqnal  quantities  of  nitrogen  in  nitratsip 
soda  and  in  sulphate  of  ammonia. 

'*4.  That  fineness  of  division  seems  nearly  as  effective  in  assisting  the  braird  ail 
increasing  the  crop  as  the  addition  of  nitrogenous  manures.  H^nce  the  moat  econow 
cal  phosphoric  manure  for  turnips  is  probably  insoluble  phosphate  of  lime,  from  aaf 
source,  ground  down  to  an  impalpable  powder .'' 

Mr.  G.  ClendoB,  jr.,  of  Bnokner's  Station,  Va.,  who  has  carried  out  a  series  of  the 
eral''  experiments  above  referred  to,  and  t<aken  the  opportunity  to  test  finely-froai 
South  Caroliua  phosphate  alongside  the  dissolved  bone-black,  obtained  with  the  ra 
phosphate  a  yield  larger  than  with  superphosphate  or  stable  manure,  and  neariy 
targe  as  with  the  complete  fertilizer.    The  testimony  of  a  single  experiment,  of 
must  always  be  qnestioiied  ;  but  Mr.  Clendon's  results  have  the  regularity  that 
terizes  uniform  Jand,  and  seem  to  be  borne  out  by  other  experiments  and  his  geni 
experience.    He  writes: 

"  My  experiments  have  been  carried  on  over  ten.  years.    In  every  year  the  good  el 
of  the  raw  phosphate  was  apparent.    «    *    *    The  soil  is  a  decomposed  gneiaa, 
fornily  imor,  and  is  a  fair  sample  of  hundrnds  of  square  miles  lying  between  the 
of  the  Blue*  Ridge  and  tide-water  in  Virginia.    *    *    •    £  think  the  experirat 
should  be  repeated  over  a  wider  country.'' 

On  the  other  hand,  it  is  a  familiar  fact  that  in  the  neighborhood^  of  Charleston.  B. 
where  the  raw  phosphate  is  obtained,  its  use  in  the  raw  state  has  not  become  ge] 
and  that  many  attempts  elsewhere  to  introduce  insoluble  phosphates  have  fi 
When,  where,  and  why  the  different  forms  of  phosphoric  acid  are  in  place,  are  pxof 
that  demand  thorough  investigation.  ^ 

WHAT  18  NRUDED  FOR  8UCCR88FUL  FIELD  EXPERIMENTING. 

Unless  I  greatly  err,  one  of  the  chief  causes  of  the  failure  of  so  much  of  the 
and  thorough  field  experimenting  that  has  lieen  done,  to  accomplish  its  purpose 
been  that  the  questions  have  been  too  complex,  while  the  work  has  not  been  pi 
cuted  far  enough  to  make  it  all  complete. 

It  is  by  selecting  specific  and  narrow  questions,  and  working  at  them  systematu 
and  continuously,  that  we  shall  secure  the  most  valuAble^resiuts.    There  has  been 
much  filing  at  random.    We  need  to  choose  proper  points  of  attack  be  sure  of  our 
and  concentrate  our  fire  until  a  breach  is  made. 
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CO-OPERATIVE  EXPBRIMENTINO. 

And  we  need  not  only  to  work  rightly,  bnt  to  work  together.  Experiments  with  a 
ifiommon  object  on  a  common  plan,  conducted  by  intelligent,  carefal  investigators,  in 
jpiiferent  places,  under  different  bat  accurately  observed  and  recorded  conditions,  are 
l^eeded  to  bring  the  results  which  scientific  agriculture  so  pressingly  demands. 
'  A  letter  from  Professor  Henry,  of  the  agricultural  department  of  the  University  of 
Wisconsin,  says  most  aptly,  "What  we  most  need  is  Mnion,"  and  dwells  upon  the  im- 
portance of  co-operative  field  experiments  with  fertilizers,  experiments  which  shall  be 
* V-reacUa^  "  in  their  character. 

•^  Mr.  Sanborn,  of  the  New  Hampshire  Agricultural  College,  in  alinding  to  the  fact  that 
■Kst  of  oar  agricultural  science  hitherto  has  come  from  Europe,  and  that  we  need  facts 
iAd  principles  of  onr  own,  says  of  the  work  of  field  experimenting  with  fertilizers: 
^  It  is  of  incalculable  importance  to  the  country,"  and  adds :  **  The  co-operative  plan  is 
tbe  only  right  thing  if  quick  and  reliable  work  is  to  be  done."  And  unless  I  greatly 
|lrr,  tbe.<te  gentlemen,  who,  with  numerous  others,  are  showing  their  faith  by  their 
Horks,  are  expressing  in  the  words  just  quoted  a  general  sentiment  of  the  men  who  to- 
0«y  are  doing  most  to 'promote  agricultural  science  in  this  country. 
*»  Now  it  seems  to  me  that  the  way  to  co-operate  is  to  co-operate.  The  way  to  get  on 
fe  to  '<  stay  not  upon  the  order  of  your  going,  but  gow''  Qo  wisely,  carefully,  rationally, 
ilowly,  if  need — but  go. 

The^M>Ileges  and  experiment  stations  of  nine  States,  and  several  prominent  farmers 
if  the  same  and  other  States,  have  already  commenced  work  on  the  schedule  above 
nplained.  Six  other  colleges  and  stations  have  made  arrangements  to  commence  the 
lame  experiments  this  season,  and  three  others  are  experimenting  on  the  same  ques- 
tion of  tbe  effects  of  nitrogenous  fertilizers,  though  on  somewhat  different  plans. 
^  Several  State  agricultural  rei>orts  show  that  the  same  enterprise  is  being  considered 
kf  other  official  bodies  as  well.  The  secretary  of  the  Obio  Board  of  Agriculture,  Mr. 
G^amberlaiU)  in  his  last  report  devotes  a  number  of  pages  to  accounts  of  the  nitrogen 
ftxperiinents  referred  to,  and  suggests  the  study  of  the  nitrogen  supply  for  wheat  On 
Itfpical  soils  in  his  State.  The  last  report  of  the  commissioner  of  agriculture  of  Vir- 
gioia  recommends  similar  experiments  in  that  State.  Several  other  State  organiza- 
Hmis  are  taking  steps  ip  the  same  direction.  Besides  all  these,  there  are  numbers  of 
^elligent  farmers  thi'oughont  tbe  whole  country  who  are  able  and  will  be  more  than 
trilling  to  contribute  most  efficient  work.  Tbe  experiments  above  cited  suffice  10  prove 
Hits  beyond  all  doubt. 

With  the  assured  co-operation  of  so  many  representative  men,  including  really  the 
Majority  of  the  best  known  experimenters  in  tne  country,  the  feasibility  of  co-oper- 

Itive  experimenting  is  no  longer  a  question. 

f, 

At  the  conclasion  of  Mr.  Atwater's  paper  the  chair  Bubmitted  the 
|nestion  of  the  experimental  stations  to  the  convention  for  discussion, 
j^vious  to  which  he  read  the  folio  wing  i)aper  from  Mr.  William  Saund- 

rTbe  work  of  experiment  stations  consists  chiefly  in  investigations  and  experiments 
prectly  or  indirectly  connected  with  the  nutrition  and  growth  of  animals  and  plants 
nefbl  in  agriculture.  Various  branches  of  agricultural  technology,  and  the  testing 
^'  tbe  quality  and  value  of  commercial  fertilizers,  food  materials,  and  seeds,  are  also 
ejects  of  their  labors.  It  is  relatf  d  that  of  the  40  German  i-tations  in  operation  dur- 
theyear  1H74,  13  were  engaged  in  researches  in  animal  physiology;  20  in  vegeta- 
physiology  ;  5  were  busied  chiefly  with  studies  in  the  chemistry  and  physics  of  the 
il ;  4  made  a  specialty  of  grape  culture  and  wiue  production,  and  5  of  questions  in 
icuUnral  technology.  Besides  the  work  above  mentioned,  a  control  of  the  trade  in 
tilizers,  by  analyses  of  wares  bought  and  sold,  was  exercised  by  2U,  of  that  in  seeds 
16,  and  of  that  in  fodder  materials  by  13  stations, 
rrhe  care  and  patience  and  thoroughness  with  which  these  experiments  are  con- 
Ineted,  the  amount  of  labor  and  time  and  money  they  cost,  and  the  ways  by  which 
their  results  are  applied,  would  be  quite  astonishing  to  those  unac(|uainted  with  these 
Jtetails.  A  single  experiment  often  requires  the  hard  and  unremitting  work  of  several 
Gihemists  day  and  night  for  several  weeks  or  months. 

L  The  experiments  thus  described  are  numbered  by  hundreds  and  even  thousands, 
kh  one  of  which  has  cost  the  labor  of  days,  weeks,  or  months.  They  have  called  in 
nqnisition  the  services  of  the  ablest  scientific  men  and  the  most  successful  farmers. 
Iney  have  involved  an  incalculable  amount  of  thought,  care,  and  toil  in  the  labora- 
,  the  stable,  and  the  study.  Nor  has  the  work  been  in  vain.  These  investiga- 
s  have  done  a  vast  deal  to  settle  the  questioos  about  stock  feeding,  which  are  as 
plextng  as  they  are  itnnortant  to  millions  of  farmers  on  both  sides  of  the  Atlantic, 
fflbined  with  the  results  of  daily  farm  experience,  they  have  shown  for  what  pur- 
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poses  diffBrent  kinds  of  fodder  uiaterials  are  best  fitted,  and  how  mnch  each  is  wortk 
They  have  taught  the  farmers  how  to  make  valuable  fodder  out  of  poor  bay  and  straw; 
how  to  employ  lucem,  clover,  and  other  forage  crops  to  the  best  advauta|^  ;  hoirto 
Qtilize  waste  products,  snob  as  flax-seed  and  cotton-seed  and  the  oil-cake,  made  froa 
them  ;  also  the  refuse  from  the  manafacture  of  sugar  from  beets,  and  of  alqohQlicspiiitKk 
and  starch  from  potatoes  and  grains.  They  have  shown  in  what  proportions  these  sod 
much  of  other  fodder  materials  should  be  mixed  and  nsbd  so  as  to  get  the  greatest 
benefit  at  the  least  cost,  thus  supplying  farmers  with  just  the  informatiou  they  oead 
in  order  to  keep  their  stock  and  produce,  meat,  dairy  products,  and  whatever  el« 
comes  from  the  maintaining  of  domestic  animals,  most  rationally  and  with  the  lar^ait 
profit.    *     •    * 

There  is  certainly  no  agricultural  country  in  the  world  where  experimental  statiooi) 
wisely  conducted,  can  be  made  of  so  much  direct  practical  benefit  u>  every  tiller  of  di* 
soil,  and  cons^^qnently  to  the  increase  of  national  wealth,  as  in  these  United  States;  and 
while  we  may  profit  by  studying  the  methods  which  have  been  found  valuable  io  (bs 
crndnction  of  experiment  stations  in  Europe,  as  we  already  have  profited  (in  comiiMNi 
with  the  civilized  world)  from  their  mskgnifioent  results,  our  special  requirements  saj^- 
gest  a  wider  range  of  co-operative  action  in  fields  which  promise  praoticai  resalU 
equally  important  and  more  immediately  available  in  their  application  than  tiNW 
emanating  from  the  laboratory  aloue;  although  chemical  analysis  is  the  indispeoaaUi 
factor  in  all  things  relating  to  exact  scifuce,  yet  there  are  many  questions  of  vastus* 
portance  to  the  cultivator  of  the  soil  which  can  only  be  answerod  by  carefal  compaii- 
son  and  observation  in  the  fields. 

To  begin  with,  the  Department  of  Agriculture  should  have  at  its  disposal  for  ooc» 
pancy  a  farm  of  150  or  200  acres  in  the  District  of  Columbia,  where,  in  addition  ts 
other  purposes  to  be  noted  further  on,  space  would  be  secured  sufficient  to  plant  a 
fruit  orchard  which  should  contain  one  specimen  of  every  varidty  of  fruit  tree  sai 
bush  suited  to  the  climate,  with  provision  for  adding  to  the  collection  all  new  iniit* 
ing  plants  that  may  be  introduced  from  time  to  time,  for  the  purpose  of  assisting  ta- 
wards  a  uniform  and  correct  nomenclature,  for  obtaining  a  knowledge  of  Uieiri»-; 
spective  values,  and  for  the  careful  notification  of  everything  yalnable  which  ooold  ^{ 
obtained  by  the  possession  of  such  acoUection. 

Then  at  carefully  selected  stations  in  different  parts  of  the  oonntiy  (particularly  si 
account  of  distinctiveness  of  climates),  establish  experiment  farms,  not  exceeding  Ifll 
acres  in  extent  each,  which  amount  of  land  would  be  amply  suffioieuc  for  all  practical 
experiments  in  the  line  of  plants  and  crops  of  all  kinds,  at  least  at  the  outset.  Tbeas 
farms  to  be  of  average  good  soil  in  their  respective  localities,  well  supplied  with  waMt 
so  that  a  portion  of  the  land  could  be  employed  for  experiments  in  the  irrigation  m 
certain  crops  at  certain  seasons,  and  otherwise  embracing  a  fair  representation  of  ito 
particular  topographical  features  of  the  country  contiguous  to  the  location.  Suitable 
accommodations  should  be  provided  for  the  working  animals,  also  offices  for  the  a^* 
perinterdent,  and  such  other  officers  as  might  be  employed,  temporary  or  otberwia^ 
so  that  the  entomologist,  the  chemist,  the  microscopist,  the  botanist,  and  others,  wosli 
here  find  a  place  for  such  work  as  might  be  found  necessary  in  their  respective  doti«i( 
in  connection  with  the  station. 

It  would,  of  course,  be  impossible  to  enumerate  w^ith  any  degree  of  accuracy  ail  thi 
work  which  may  be  performed  at  or  by  these  stations.  As  work  progressed  sngget^ 
tions  would  constantly  offer  themselves  in  furtherance  of  the  various  pnjcesses  on  baoiJ 
Some  leading  objects,  however,  may  be  noted.  | 

1.  To  ascertain,  by  comparative  growth  in  certain  locations,  the  exact  valaeof  tl^ 
roost  popular  varieties  of  our  cultivated  staple  plants,  with  a  view  to  assigning  to< 
its  proper  isothermal  line  of  pre-eminence.    For  example,  there  are  numerous  vi 
of  the  cotton-plant  in  cultivation,  each  one  of  which  has  its  peculiarities  more  or 
distinctly  marked,  some  producing  a  short  fiber,  others  a  longer,  some  robust  in  grot 
and  of  great  hardihood  in  regard  to  ungenial  seasons,  othera  the  reverse  of  this, 
producing  valuable  lint,  and  so  on  indefinitely.    Nothing  can  well  be  of  more  ini[ 
tance  to  that  industry  than  to  possess  a  thorough  knowledge  of  the  exact  valoe 
each  variety,  so  as  to  be  enablea  to  place  each  kind  in  the  district  where  it  wt 
prove  to  be  bent  adapted.    In  this  way  many  varieties  would  probably  be  dii 
and  their  places  supplied  by  others  which  have  shown  themselves  to  be  more 
in  every  qualification.    This  knowledge  would  also  be  preliminary  to  the  farther 
provetnent.  of  the  cotton-plant,  by  crossing  varieties,  or,  it  may  be,  by  hybridi 
species.    This  line  of  improvement  is  of  the  greatest  importance;  certainly  no  oil 
method  of  improving  either  vegetables  or  animals  can  lay  claim  to  any  approach! 
scientific  accumcy  or  exactness ;  and  what  can  be  done  with  the  cotton-plaot  can  ~*' 
be  done  with  tobacco,  sorghum,  beets,  wheat,  corn,  and  in  short  with  all  ttmtM, 
and  vegetable  esculents  in  cultivation  throughout  the  country. 

2.  To  ascertain  to  what  extent  crops  may  be  improved  by  a  more  change  of 
from  one  climate  to  another.    There  are  no  settled  facts  b^nng  upon  this  point ;  ata 
events  there  are  none  that  are  recognized  as  being  beyond  dispute,  but  it  is,  nerr~'^ 
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leas,  well-lcnowD  that  seeds  acquire  habits  of  earliness,  lateness,  and  otherpecnliar- 
ities,  according  to  the  climates  and  conditions  of  their  (growth.  A  series  of  carefnlly 
arranged  tests,  made  throngh  the  interchange  of  seeds  from  one  climate  and  position 
to  other  climates  and  localities,  wonld  nndonbtedly  be  the  means  by  which  qaestions 
af  this  character  can  be  properly  worked  out. 

3.  BofaUve  aopping, — The  advantages  of  a  rotation  of  crops  are  sufficiently  estati- 
tished,  bnt  the  exact,  or  even  the  approximate  rotative  value  of  each  plant,  is  very  ob- 
scure. For  example,  it  has  been  stated  that  strawberries  will  succeed  better  wht*n 
th<«y  follow  a  potato  crop  than  they  will  otherwise  do,  and  that  the  tomato  will  simi- 
larly show  the  advantages  it  gains  by  folio winjj;  a  crop  of  melons.  Whether  these  and 
other  claimed  peculiarities  have  any  foundation  in  fact,  and  if  so,  how  much  is  de- 
pendent upon  the  mechanical  effects  of  culture,  chemical  exhaustion,  or  other  causes, 
opens  ap  an  unexplored  field  of  inquiry  which  will  reward  serious  prosecution. 

4.  Vdlne  of  fertilizers. — ^This  is  a  subject  which  requires  bnt  little  explanation.  The 
exact  specific  relatiocs  that  exist  between  plant  lite  and  plant  food  is  but  imperfectly 
understood,  and  is  in  itself  an  all- important  object  of  experiment. 

5.  MoBt  of  our  cultivated  races  of  plants  have  run  into  numerous  varieties,  many  of 
them  comparatively  worthless.  A  test  of  their  exact  merits,  with  the  resiilt  of  dis- 
ttrdlng  those  of  inferior  merit,  wonld  be  the  means  of  throwing  from  seed  lists  and 
plant  catalogues  many  worthless  things. 

6.  There  is  a  pressing  necessity  for  increased  facilities  for  the  propagation  of  new 
plantM,  especially  of  those  known  as  semi-tropical,  such  as  the  cinchona,  orange,  olive, 
tea,  (&c.,  and  even  some  which  may  be  classed  as  tropical,  such  as  the  pine-apple, 
iNmana,  ginger,  coftee,  &c.  There  are  sections  of  the  country  where  the  climate  will 
admit  of  the  propagation  of  all  such  plants  in  the  field.  A  station  or  farm  in  such  a 
locality  wonld  euable  the  department  to  furnish  plants  which  would  vastly  assist  the 
locrease  of  these  and  similar  industries. 

7.  The  organic  law  creating  the  department  charges  it  with  the  following  duty:  ''To 
test  by  cultivation  the  value  of  such  seeds  and  plants  as  may  require  such  tests,  to 
propagate  snch  as  may  be  worthy  of  propagatioo,  and  to  distribute  them  among  ag- 
Ticultarista."  To  discharge  this  duty  makes  it  imperative  that  land  should  be  occu- 
pied by  the  department  in  various  climates  and  sections  of  the  States. 

These  indicate  the  nature  of  the  work  which  can  be  accomplished  at  experimental 
^rma. 

I  Mr.  Alvord  addressed  the  convention,  giving  it  as  his  opinion,  that 
Jhe  best  method  of  arriving  at  the  results  suggested  in  the  papers  of 
±*rofessors  Caldwell  and  Atwater  would  be  to  arrive  at  some  form  of 
[^-operation  between  the  colleges  and  private  enterprise.  The  most 
important  problem  is  how  to  prevent  unintentional  duplication  of  work. 

Mr.  McBride  oflTered  the  following  preamble  and  resolution : 

•» 

I*  Whereas,  the  following  statements  are  not  to  be  denied  : 

l»t.  That  scientific  investigation  is  as  much  a  part  of  the  duty  of  the  agricultural 
allege  as  reaching. 

,  2d.  That  many  of  the  most  important  questions  connected  with  agricultural  science 
fge  as  yet  unsettled — many  of  its  principles  not  formulated. 

:i(\.  That  these  cannot  be  determined  from  the  data  afibrded  by  a  few  isolated  ex- 
^riiuents  limited  in  time,  Meas<m,  and  locality,  bnt  only  from  those  of  loug-continued 
genes  fairly  representative  of  average  soils,  climates,  and  seasons. 
I-  4th.  That  system,  union  of  purpose,  and  concentration  of  effort  are  aloue  capable 
pf  giving  the  most  certain  and  satisfactory  results:  Therefore,  be  it 
t  Betolved,  That  a  committee  of  five  be  appniuted  by  the  chair  to  whom  shall  be  re- 
pbrred  the  subject  of  agricultural  experimentation,  and  whose  dyty  it  shall  be  to  re- 

rrt  a  series  of  carefully  considered  experimente  bearing  on  the  most  important  points 
agrionltnral  science  and  practice,  to  be  conducted  under  the  direction  of  the  Com- 
paissioner  of  Agriculture,  and  in  which  (be  agricultural  colleges  and  experiment  sta- 
pionH  of  the  country  shall  be  invited  to  take  part. 

}   Mr.  Cook  suggested  that  it  would  be  well  to  examine  the  original  law 

e  Congress  establishing  agricultural  colleges  and  endowing  them ;  that 
ealled  for  the  publication  and  exchange  of  annual  reports,  and  if  they 
lure  8o  exchanged  between  the  colleges  and  read  they  should  be  the 
Jlneans  of  preventing  this  duplication. 

Mr.  BuGGLES.  1  rise  with  the  expectation  of  remarking  upon  the 
ito-operative  system,  which  I  think  is  embodied  in  these  resolutions 
kery  fully,  but  I  have  upon  my  mind  the  questions  discussed  yesterday 
With  regard  to  education  which  I  wish  to  comment  on  in  brief.    It  may 
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sot,  perhaps,  be  considered  appropriate,  this  moruing,  but  if  tbe  qaes* 
tion  of  co-operative  work  aud  action 

The  Chairman.  The  question  is  on  the  adoption  of  the  resolatioii 
offered  by  Professor  McBride.  . 

Mr.  RuGGL.ES.  I  do  not  propose  to  speak  upon  that  point  this  momeDt, 
but  rather  to  the  point  to  which  I  refer,  and  also,  incidentally  upon  the 
subject  which  I  had  proposed  to  present  at  the  time  when  tbe  presideDt 
of  the  convention  should  deem  it  most  appropriate— that  of  the  practi- 
cal production  of  fertilizers  by  steam. 

The  Chairman.  I  would  state  to  the  convention  that  I  have  a  com^ 
munication  from  General  Buggies,  which  I  shall  lay  before  the  conven* 
tion  before  its  adjournment,  and  ask  it  to  comply  with  the  request  to 
appoint  the  committee  desired. 

Mr.  GiLLHAM,  of  Illinois,  expressed  a  desire  to  continue  the  discus- 
sion upon  the  agricultural  colleges.  Tbe  president  stated  that  the  ques- 
tion for  consideration  was  the  adoption  of  the  resolutions,  and  that  the 
report  of  the  committee  to  which  the  resolutions  would  be  referred  could 
then  be  discussed. 

Mr.  Porter,  of  Minnesota.  I  will  occupy  but  a  moment.  I  represent 
the  State  Agricultural  Society,  the  State  Horticultural  Society  and  State 
University  of  Minnesota,  and  representing  these  three  organizations  I 
heartily  concur  in  the  resolutions,  and  pledge  the  best  co-operation  ui^on 
the  part  of  Minnesota. 

Mr.  Aiken,  of  South  Carolina,  stated  that  he  thought  experiinentai 
stations  were  invaluable ;  that  he  would  like  to  see  one  in  Washington, 
one  in  the  South,  one  in  the  Middle  States,  one  on  the  Pacific  coast,  one 
in  the  Mississippi  Valley,  and  he  thought  that  their  establishment  woidcl 
result  in  great  benefits  to  agriculture.  He  thought  that  experimentB 
should  be  carried  on,  however,  with  reference  to  specific  soils,  climatic 
conditious,  &c.^  and  predicted  that  all  experiments  carried  on  in  one 
section,  based  upon  success  in  another  section,  would  fail  uules8  these 
conditions  were  identical. 

The  experiments  suggested  by  Professor  Atwater  might,  he  said,  do 
very  well  for  land  worth  $150  an  acre,  but  where  laud  is  of  no  valne, 
and  labor  is  of  all  value,  it  was  a  difl^erent  matter.  Referring  to  Profes- 
sor Atwater's  suggestion  of  the  application  of  nitrogen,  Mr.  Aiken  said 
that  in  his  first  crop  of  corn  raised  in  1851,  he  had  following  his  fa  therms 
method,  applied  twenty  five  bushels  per  acre  of  a  compost  of  cotton 
seed  and  common  manure,  and  bad  a  most  beautiful  com  crop,  bat  veiy 
few  grains  on  the  cob. 

The  experiment  suggested  by  Professor  Atwater  had  been  tried  by 
every  farmer  in  his  country.  It  makes  a  hue  wee<l,  but  nothing  else; 
the  application  of  ammonia  to  the  plant  is  like  giving  liquor  to  a  man, 
it  makes  the  plaitt  feel  big,  but  it  isn't  worth  anything.  There  was  no 
farmer  in  his  section  who  could  afford  to  make  the  application  as  sug- 
gested b3^  the  professor,  in  applying  sucli  expensive  fertilizers  on  landa 
tbat  were  so  cheap. 

Mr.  Aiken  believed  that  the  application  of  phosphates  to  the  growing 
crops  would  tend  largely  to  increase  the  crops  and  reduce  the  exx>ense. 
He  gave  bis  experience  with  a  crop  of  wbeat  treated  in  this  manner. 
To  a  25-acre  wheat  field  plauted  on  the  9th  of  November,  he  applied 
his  phosphates  on  March  10,  and  it  was  not  a  week  before  he  ooold 
have  followed  his  track  by  the  increased  growth.  This  method  he  has 
adopted,  and  he  makes  more  than  his  neighbors.  He  has  also  followed 
with  good  effect  the  running  through  his  sheep  and  cow  stables  of 
the  phosphates,  before  treatment  with  sulphuric  acid,  using  the  pro- 
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duet  as  bis  fextilizer.  He  stated  that  the  use  of  cotton  seed  as  a  fertil- 
izer was  very  little  understood  by  the  farmers  of  the  South,  and  espe- 
eially  by  the  people  of  the  United  States.  That  where  cotton  is  grown, 
the  seed  had  become  almost  too  expensive  to  use  as  a  fertilizer,  because 
of  the  demand  for  it  for  the  purpose  of  making  ^^  salad  oil."  The  people 
ef  the  South  are  now  trying  to  utilize  it  in  another  way.  They  find  that  a 
quart  of  cotten  seed  and  a  pint  of  oats  will  keep  a  sheep  one  day,  and 
^eep  do  well  all  winter  upon  it.  He  wanted  the  professors  to  come  out 
of  their  laboratories  and  go  into  the  fields,  and  give  the  farmers  the 
benefit  of  their  labors  there.  Ninety-nine  out  of  every  one  hundred 
never  know  what  is  meant  by  potash,  nitrogen,  and  ammonia,  or  the  dif- 
ference between  them. 

Mr.  I^EILSON  of  New  Jersey,  stated  that  the  experimental  station 
there  was  in  close  connection  with  the  farmers  of  that  State,  and  they 
are  directly  benefited.  Their  wants  are  made  known  by  correspond- 
ence with  the  station. 

Professor  Caldwejjl  had  referred  to  the  enormous  number  of  papers 
extant,  as  the  result  of  twenty  five  years'  work  of  the  German  institutions, 
bat  that  information  did  not  reach  us  in  this  country  for  years,  but  there 
is  an  immense  amount  of  intbrmation  extant  that  cannot  be  had.  He  ad- 
vocated the  organization  of  a  central  bureau,  where  this  valuable  infor- 
mation should  be  gathered,  collected,  and  distributed  to  the  country. 
He  thought  the  reason  why  the  United  States  had  increased  so  rapidly 
was,  because  of  the  cheapness  of  doing  things.  Emigrants  are  con- 
stantly communicating  the  resources  of  the  United  States  to  their  mo- 
ther countries,  and  the  result  of  this  meeting  should  be  the  adoption  of 
a  plan  for  the  organization  of  a  central  bureau,  for  the  collection  and 
dissemination  of  such  information. 

>  The  time  ibr  the  iisual  recess  having  arrived,  it  was,  on  motion,  or- 
dered that  the  first  half  hour  of  the  afternoon  session  be  devoted  to 
the  further  discussion  of  the  question. 

Before  acyoumment  the  chair  submitted  the  following  communica- 
tion : 

Hod.  Gso.  B.  Loring, 

President  of  the  AgriculturaZ  Convention : 

Sir  :  I  bave  the  honor  to  state  that  I  have  invented  a  proceee  of  cotnpositinor  ma- 
imres  and  ferttUzvre  by  steam  for  agricaltoral  uses.  I  have  also  the  honor  to  request 
tiiftt  a  oomniittee  of  tivo  or  more  memlMrs  of  this  convention  may  he  appointed,  if 
Iband  expedient,  to  report  their  opinion  whether  they  would  oonetider  it  advisable  that 
the  subject  should  be  experimented  upon  by  the  agricultural  colleges  here  represented 
aaa  basis  of  instruction  in  the  interest  of  agrioulture. 

DANIEL  BUGGLKS.     • 

Washington,  January  11,  188S. 

The  Pbestdent.  I  ask  leave  to  ai)point  this  committee.  Is  there 
objection  t 

Ko  objection  being  made,  the  following  committee  was  appointed  i 
Messrs.  Gillham,  of  Illinois;  Buchanan,  of  Virginia;  Clark,  of  Ver- 
mont; Aiken,  of  South  Carolina;  Gold,  of  Connecticut. 

And  then,  at  1.05  p.  m.,  the  convention  adjourned  until  2  o'clock. 

AFTERNOON  SESSION. 

The  convention  reconvened  at  2.20. 

In  accordance  with  the  motion  made  before  recess  the  discussion  wa« 
continued.  A  delegate  from  Virginia  thought  that  Mr.  Aiken  had 
made  some  strong  points  in  favor  of  the  adoption  of  the  resolutions, 
one  of  them  being  the  almost  universal  ignorance  of  agriculturists  in 
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regard  to  agriculture,  and  warmly  advocated  the  adoption  of  tbe  rcso- 
Itition. 

Mr.  Holmes,  of  North  Carolina,  said  that  speaking  for  the  Uni- 
rersitj'  of  North  Carolina  he  pledged  the  hearty  support  of  that  insti- 
tution, and  stated  further,  that  they  would  be  glad  of  an  opportunity 
to  carry  on  experiments  in  connection  with  those  established  at  the 
proposed  central  station. 

Mr.  Page,  of  the  University  of  Virginia,  was  satisfied  that  the 
scheme  would  work  well,  and  desired  to  advocate  it  with  all  the  influ- 
ence he  could  bring  to  be^r  upon  it. 

Professor  Roberts,  of  New  York,  said  we  had  had  a  good  deal  of  talk 
on  phosphates,  sulphates,  and  nitrates,  but  not  a  word  had  been  said  iii 
regard  to  farm-yard  manure,  the  foundation  of  all  profitable  farming. 
It  had  been  intimated  that  professors  of  agriculture  did  not  i>ractice 
what  they  preached,  did  not  use  their  fields  instead  of  their  laborato- 
ries as  objects  of  illustration.  Eight  years  ago  the  land  upon  which 
he  is  working  produced  less  than  8  bushels  of  wheat  per  acre.  It  now 
produces  30  bushels.  The  highest  yield  is  46  bushels  and  40  pounds. 
From  sustaining  a  dairy  of  14  cows  and  4  horses,  it  now  sostains  20 
head  of  cattle  and  20  horses. 

This  had  been  done  by  farm  manures.  He  tried  commercial  fertfl- 
izers,  but  found,  for  some  reason  which  he  did  not  understand,  that 
phosphates  did  not  act  energetically  on  the  soil.  He  had  tried  one 
hundred  experiments,  carried  on  through  eight  consecutive  years,  and 
the  greatest  yield  ever  produced  was  from  fourteen  good  two-horse  loads 
of  farm-yard  manure,  which  he  said  did  not  lay  out  under  the  eaves  of 
the  barn.  A  large  part  of  it  was  soluble,  because  of  holes  bored  in  the 
floor  of  the  stable. 

He  had  visited  Professor  Lawes'  farm  in  England,  and  had  been  ad- 
vised to  use  sulphate  of  ammonia.  He  had  done  so,  and  the  result  was 
no  better  than  the  phosphates.  He  had  endeavored  to  find  the  reason, 
and  found  it  to  be  true  that  certain  localities  are  not  adapted  to  certain . 
treatment.  A  large  area  of  country  around  Ithaca  does  not  respond  to 
phosphates.  A  large  area  to  the  north  does  respond,  and  farmers  think 
they  cannot  get  along  without  tliem:  but  these  commercial  fertilizers 
are  only  to  supplement  that  that  should  be  made  of  the  by  products  of  tbe 
farm.  Referring  to  cotton-seed  meal,  he  wanted  to  know  why  the  oil 
referred  to  by  Mr.  Aiken  could  not  be  taken  out,  and  the  refuse  used. 
Oil  was  not  a  manure.  He  had  for  two  years  manufactured  farm-yard 
manures,  carefully,  and  had  tried  to  bring  as  much  skill  and  education  to 
it  as  would  be  brought  to  the  manufacture  of  anything.  If  the  manure 
is  too  damp,  he  dries  it;  if  too  drj'^,  he  dampens  it.  If  it  has  be« 
tramped  down,  he  loosens  it  up.  He  has  a  yard  where  the  manure  is 
manufactured  until  ready  for  the  field,  when  the  14  loads  is  applied 
per  acre.  The  land  ui>on  which  he  produced  the  4G  bushels  and  20 
pounds  of  wheat  per  acre  was  extremely  poor. 

Mr.  Blount,  of  Colorado,  supported  the  resolutions.  The  land  in 
his  State  (Colorado)  was  worthless,  without  water.  Water,  with  him, 
was  the  great  factor.  The  information  to  be  derived  from  the  proposed 
station  would  be  of  infinite  value  to  his  State;  he  thought  the  time  wouM 
come  when  water  would  be  one  of  the  fertilizers.  It  costs  $1.50  to 
irrigate  an  acre.  For  twenty  acres,  about  $25  a  year.  They  raise  from 
40  to  90  bushels  of  wheat  per  acre.  The  latter  is  not  an  aucommoa 
yield,  by  plain  cultivation.  Corn  becomes  acclimated  in  about  three 
years ;  wheat  becomes  almost  indigenous  to  the  soil.  Wheat  sent  him 
by  the  department  for  the  last  three  years  would  not  be  recognized;  it 
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gradaally  gets  bard  there.  They  use  no  fertilizers  whatever.  The  soil 
20  feet  below  is  just  as  good  as  at  the  surface,  and  will  yield  the  first 
year. 

Mr.  Wells,  of  Michigan.  The  Michigan  Agricultural  College  is  in 
favor  of  the  passage  of  the  resolution,  and  I  would  suggest  that  in  each 
State  where  agricultural  colleges  are  already  established  that  they  be 
made  branch  experimental  stations. 

Mr.  Bbown,  of  Indiana,  said:  The  Industrial  College  of  Indiana  is 
opening  np  a  State  experimental  station  in  connection  with  the  agri- 
cultural college,  fie  believed  the  resolutions  were  in  the  right  direction, 
and  wanted  them  passed.  The  question  of  time  could  be  reduced  by 
having  men  at  work  on  the  same  point  in  different  States. 

Mr.  Wright,  of  the  Indian  Territory,  said :  The  western  portion  of 
the  Territory  is  more  or  less  prairie,  and  something  in  the  soil  causes 
sourness  and  does  not  permit  the  growth  of  corn.  He  suggested  that 
the  department,  while  investigating  these  matters,  should  ascertain 
the  reason  why  corn  does  not  grow  in  prairie  countries. 

Mr.  Fernald,  of  Maine,  thought  the  general  scope  of  the  resolutions 
commendable,  and  in  behalf  of  the  Maine  State  College  of  Agricultiire 
and  Mechanic  Arts,  he  would  say  that  it  would  join  in  this  co-operative 
movement  to  the  extent  of  its  ability. 

There  were  some  features  in  the  settlement  of  which  all  institutions 
could  take  part,  as,  for  instance,  the  nitrogen  problem,  which  several 
institutions  in  one  section  of  the  country  could  settle  for  that  particu- 
lar section  in  work  of  this  sort.  Not  a  very  large  number  of  experi- 
tneuts  should  be  undertaken  at  any  one  time,  but  the  few  prosecuted 
ihorocrghly  and  for  a  series  of  years  until  regarded  as  settled. 

Tlie  delegate  from  Maryland,  Mr.  Warfild,  representing  the  Agri- 
ealtural  College  of  Maryland,  situated  nine  miles  from  Washington, 
said:  We  have  286  acres  of  land  that  is  well  adapted  for  experiments, 
either  as  a  central  governmental  station  or  as  a  co-operative  experi- 
mental station,  and  the  legislature  would  be  very  willing  to  offer  any 
portion  of  it  to  the  Commissioner  of  Agriculture,  or  to  take  up  such 
experiments  as  the  Commissioner  of  Agriculture  would  be  willing  and 
ready  to  have  made ;  and  I,  therefore,  on  the  part  of  the  institution,  in 
the  absence  of  its  ])resideDt,  make  this  statement. 

Mr.  Sargent,  of  California,  was  in  favor  of  the  adoption  of  the  reso- 
Intion.  He  thought  that  the  arid  regions  could  be  increased  in  value 
by  the  experiments  carried  on  under  these  resolutions.  He  believed 
that  with  a  proper  system  of  irrigation  a  vast  area  of  tht^se  regions 
would  be  found  to  possess  all  the  elements  of  fertility  described  by  the 
gentleman  from  Colorado.  He  desired,  if  possible,  to  have  a  construc- 
tion put  upon  the  resolutions  that  should  enable  the  proposed  station 
to  deal  with  the  vast  problem  affecting  this  region,  as  for  instance,  to 
ascertain  whether  there  are  not  vegetable  fibers  which  will  grow  there. 
That  region  should  be  made  to  adapt  itself  to  man's  necessities,  and  to 
become  what  it  should  be,  the  new  home  of  the  many  millions  which 
this  country  by  and  by  will  contain. 

Mr.  Alvord.  I  merely  rise  to  suggest  that  I  think  the  matter  of  temp- 
erature, climate,  condition  of  air  and  earth,  have  been  too  much  lost 
sight  of.  1  see  we  have  with  us  a  representative  of  the  Signal  Service 
of  the  United  States  Army,  one  of  General  Hazen's  assistants,  and  I 
think  we  might,  by  common  consent,  extend  the  time  sufficiently  to  hear 
from  him  as  to  what  the  Signal  Service  is  doing  and  proposes  to  do. 

The  President:  The  chair  will  state  that  the  question  is  not  within 
the  range  of  the  resolution  at  all.    The  chair  has  extended  an  invita- 
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tion  through  General  Hazea  to  his  assistant  to  prepare  a  writleii 
paper  on  the  meteorological  conditions  for  the  consideration  of  theoon- 
vention. 

That  question  will  come  up  at  the  proper  time.  It  might  come  up 
this  afternoon,  after  the  paper  of  Professor  Peabody ;  but  I  am  iuformed 
that  the  gentleman  has  not  had  time  to  prepare  his  paper,  and  the  mat- 
ter will  have  to  be  passed  over.  Is  the  convention  ready  for  the  ques- 
tion t 

There  being  no  fhrther  discassion,  the  resolutions  were  adopted,  and 
the  following  committee  was  appointed :  Messrs.  McBride,  Caldwell, 
Atwater,  Sargent,  Alvord. 

The  chair  takea  pleasure  in  extending  an  invitation  to  all  delegates 
to  meet  the  Preajdent  of  the  United  States  in  the  East  Boom  of  the 
White  House  at  seven  o'clock  this  evening. 

The  President.  The  business  now  before  the  convention  is  a  paper 
by  Professor  Peabody,  whom  I  have  the  pleasure  of  introducing  t6  the 
•     convention. 

WHiLT  WORK  IS  LEGITIMATE  TO  THE  INSTITUTIONS  FOUNDED  ON  THE 

CONGRESSIONAL  GRANT  OF  1862. 

Br  Sblim  H.  Pe^ody,  Ph.D.,  LL.D.,  Begent  of  the  IlliiioU  Industrial  tTniverti^. 

The  fi^reat  exposition  in  London,  in  1851,  was  the  first  of  those  gatherings  In  whiok 
the  workmeQ  of  the  world  have  competed  for  snpremHoy  in  those  arts  which  mark  the 
development  of  mankind  in  the  nineteenth  centary.  It  proved  to  be  a  graud  awaken* 
ing  of  the  thought  of  the  nations,  America  included,  to  the  fact  that  those  peoples  whs 
hM  most  faithfnlly  fostered  the  advanoemeat  of  scientific  discovery,  with  its  applioa- 
tion  to  practical  arts,  were  making  the  most  rapid  stride  in  every  line  of  material  prog- 
ress. Especially  was  it  apparent  in  America  that  there  was  an  imperative  demand 
for  higher  technical  instruction  in  every  direction  of  human  art,  enterprise,  and  labor; 
in  agricalture,  in  engineering,  in  architecture,  in  mining,  and  in  all  departmenis  of 
manufactures.  In  a  few  particulars  we  had  demonstrated  the  wooderfnl  versatility 
of  the  American  mind,  its  ready  adaptability  to  new  circumstances  amid  untried  etm- 
ditions ;  its  fertility  of  Invention ;  its  quickness  of  acquisition  ;  its  grasp  and  stitangth. 
and  tireless  activity.  With  this  demonstratiou  oamealso  the  conviction  that  the  need 
of  the  time,  the  inexorable  demand  of  the  nation,  was  the  need  and  the  demand  for 
technical  instruction,  such  as  could  then  be  found  nowhere  on  this  side  of  the  Atlantic 
This  leaven  was  fermenting  in  every  thinking  mind.  A  few  schools  were  in  operatkm* 
Efforts  were  everywhere  made  to  open  others.  There  was  a  school  of  engineeriag  tt 
Troy.  There  were  scientific  departments  at  Harvard.  Yale,  and  Dartmouth.  Pennsyl- 
vania and  Michigan  had  founded  schools  of  agriculture.  Other  schools  of  applied 
science  were  contemplated.  There  was  great  difficulty  in  securing  the  eudowmenlB» 
without  which  such  enterprises  could  not  thrive.  As  the  want  to  be  supplied  was  of 
national  extent,  as  the  benefits  to  be  secured  were  such  as  would  increase  the  nation's 
wealth  and  develop  the  nation's  prosperity,  the  idea  was  born — some  say  in  Illiaoi»^ 
to  seek  aid  of  the  nation  at  the  bands  of  the  Federal  Government. 

During  President  Buchanan's  administration  a  bill  was  introduced  into  Congress  by 
Mr.  (now  Senator)  Morrill,  of  Vermont,  which  bill  provided  that  a  part  of  the  paUie 
domain  should  be  distributed  to  the  several  States  for  the  foundation  of  schools  in 
which  technical  instruction  should  be  given.  The  bill  was  advocated  before  the 
House  in  an  able  speech  by  Mr.  Morrili ;  was  thoroughly  discussed  and  bitterly  op- 
posed in  the  Senate,  and  finally  passed  by  a  close  votu,  only  to  fail  by  reason  of  the 
veto  of  the  President.  During  the  first  year  of  President  Lincoln's  admiuistratioft 
the  measure  was  again  proposed ;  again  passed  both  Houses  of  Congress,  and  beoaoM 
a  law  on  the  2d  of  July,  1862.  Nothing  could  have  been  more  significant  of  the 
abiding  faith  which  Congress  then  cherished  as  to  the  perpetnity  of  the  Federal 
Government  than  the  passage  of  this  act  in  one  of  the  darkest  hours  of  the  ter- 
rific struggle  then  going  forward.  No  part  of  this  act  is  more  thoroughly  familiar 
to  each  person  who  hears  me  than  that  section  which  so  briefly,  so  concisely,  yet  with 
such  generous  provision,  such  breadth  of  permission,  describes  and  defines  the  pur- 
poses to  which  the  funds  donated  in  the  act  shall  be  devoted.  Apparently,  as  clear  at 
the  day,  as  luminous  as  lig:ht,  the  interpretations  given  to  this  section  are  marveloo^y 
diverse,  and  often  diametrically  opposite.  I  had  almost  come  to  think  the  subject 
tcite  and  its  consideration  needHess,  and  yet  the  discucHUODs  of  yesterday  have  led  OM 
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to  belieTe  tbat  eyen  now  it  may  be  wise  to  paaee,  hunt  np  the  statute,  and  see  how 
reads  the  law. 

''The  leading  object  shall  be,  without  exclndine  other  scientific  and  classical  stod- 
ies,  and  including  military  tactics,  to  teach  such  branches  of  leamingr  as  are  related 
toftgricoltnre  and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States 
may  respectively  prescribe,  in  order  to  promote  the  liberal  and  practical  education  of 
the  industrial  classes  in  the  several  pursuits  and  professions  of  life.'' 

What  may  be  done  legitimately  in  carryiuff  into  operation  the  instructions  of  this 
law  f  As  has  been  suggested,  each  person  has  his  own  interpretation,  and  I  crave 
brief  fnrbearanoe  while  I  present  mine. 

First.  The  busiDese  of  each  institution  resting  on  this  grant  is  to  teach. 

Au  iostitutioo  of  learning,  especially  of  scientific  learning,  has  usuallv  a  twofold 
fbuctiou,  namely,  the  acquisition  of  knowledge  and  its  dissemiuatioo.  Eitoer  function 
may  predominate,  or  the  t^ro  may  be  made  co-ordinate  and  mutually  helpful.  If,  bow- 
ever,  I  read  this  law  rightly,  the  end  it  reqaires  is  instruction.  While  it  permits,  by 
interenc**,  in  another  place,  that  effort  may  be  expended  in  the  acquisition  of  knowl- 
Mse,  this  permission  is  only  by  inference,  and  the  labor  so  employed  should  be  such 
only  as  may  be  made  directly  useful  in  stimulating  and  broadening  and  assisting  in- 
struction. If  it  be  possible  to  draw  a  line  sharply  and  distinotively  between  a  sciiool 
for  the  instmotion  of  students,  in  which  their  mental  growth  and  their  scientific  training 
shall  be  the  absorbing  interest,  and  an  experimental  station,  in  which  the  develop- 
ment of  science  in  and  for  itself  shall  be  the  chief  business,  then  the  institutions 
fonnded  on  this  act  should  be  schools,  and  not  experimental  stations.  A  purely  ex- 
perimental station,  however  essential  to  science,  however  useful  to  the  general  wel- 
fare, however  practical  in  the  results  which  it  may  procure,  if  it  ^je  divorced  from  the 
iostmotion  of  pupils,  does  not  answer  the  spirit  of  the  requirements  of  this  law.  If 
the  experiments  can  be  so  conducted  as  to  help  the  advancement  of  the  student,  to 
quicken  his  x>erception,  to  broaden  his  Judgment,  to  stimulate  his  energies,  to  illustrate 
the  science  in  which  he  strives  for  the  mastery,  to  assist  even  indirectly  in  the  instruc- 
tion which  it  is  the  real  business  of  the  institution  to  impart,  then  they  are  legitimate 
aod  should  be  fostered.  The  greater  part  of  such  experiments  will  not  be  fouud  de- 
veloping new  science  or  breaking  up  new  ground.  The  ground  will  be  new  to  the 
pupil ;  the  work  will  offer  to  him  absorbing  Interest,  because  it  is  novel,  and  it  will 
be  imperatively  needed  by  him  either  as  teaching  him  how  to  conduct  similar  work  in 
the  fature,  or  as  illuminating  the  ground  over  which  he  must  tread  and  with  which  he 
mast  be  familiar  before  he  can  be  fitted  to  enter  upoit  fields  wholly  unexploied. 

I  dwell  upon  this  point  because  it  seems  to  have  been  assume  d  on  one  or  two  occa- 
sions, in  our  discussions,  that  if  any  institution,  for  want  of  opportunity,  or  of  means, 
or  because  of  other  occupation,  is  not  at  work  at  some  unsolved  problem,  and  devel- 
oping something  new  in  science,  it  is  therefore  derelict  in  duty  and  is  to  be  condemned 
as  a  failure.  On  the  contrary,  I  believe  that  the  time  and  strength  of  a  professor,  and 
in  so  far  of  an  institution,  may  be  so  absorbed  in  that  most  interesting  and  fascinating 
employment,  the  pursuit  of  new  science,  and  the  solution  of  new  problems,  that  he 
may  neglect  the  more  important  duties  of  teaching  the  students  who  have  been  con- 
ned to  his  care.  In  most  cases  I  apprehend  that  the  conscientious  teacher  will  find 
the  time  at  his  disposal  all  too  snort  in  which  to  conduct  his  pnpil  over  the  well- 
known  ground  of  clearly  established  truth,  and  that  the  illumination  which  he  can 
and  must  shed  upon  that  truth  will  absorb  all  the  means  and  time  and  strength  athla 
disposal.  His  first  and  paramount  duty  is  instruction.  If  his  investigation  will  help 
b!«  instmction,  let  him  investigate;  if  it  Interferes  with  his  instruction,  let  him  obey 
the  law  and  teach. 

Second.  What  shall  be  taught  f 

With  its  wide  latitude  of  permission,  the  law  specifies  but  one  subject  which  shall 
be  taught,  and  that  is  military  tactics.  Possibly  some  of  those  who  conduct  the  insti- 
tntioi  s  in  question  would  be  glad  if  the  act  had  been  signed  at  its  first  passage,  when 
this  item  was  not  included.  Yet  there  may  be^^rrave  question  whether  the  schools  would 
bdeed  l>e  better  if  this  requirement  were  omifted.  The  discipline,  the  physical  cul- 
tare,  the  development  of  manly  vigor  and  gentlemanly  bearing,  the  training  in  the  use 
of  arms  and  in  the  management  of  men,  is  worth,  in  my  lodgment,  all  it  costs  in  a  course 
of  other  study.  The  government,  in  all  cases  that  I  have  known,  has  furnished  the 
cqnipnient  when  asked,  and  in  m«  st  cases  has  detailed  an  instructor,  free  of  cost,  to  the 
hwtitotion.  I  believe  that  good  faith  and  simple  honesty  requires  from  every  institu- 
tion  under  this  act,  obedience  to  this  item  of  the  law,  and  that  each  student  not  phys- 
ically incapacitated  should  be  required  to  learn  the  manual  of  arms  and  the  maneu- 
vers and  command  of  a  company.  The  evasion  of  this  law  on  the  part  of  college 
governments  is  an  unfortunate  lesson  to  their  students  as  to  the  doctrine  and  the  duty 
of  obedience. 

But  this  item  of  military  taetics  is  merely  an  incidental  thing  put  into  the  act  under 
the  inspiration  of  the  conflict  which  was  raging  when  the  act  became  a  law.  The 
grand  purpose  of  the  enactment  is  stated  in  the  words,  ''to  teach  such  branches  of 
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leamiDg  as  are  related  to  agricnltnre  and  the  mechanic  arts  ^  «  *  in  order  te 
promote  the  liberal  and  practical  edacation  of  the  indnstrial  classes  in  the  several  por- 
snits  and  professions  of  life.'' 

What  does  this  mean  f  Why,  says  my  farming  friend,  that  means  agricnltord. 
The  agricultural  press  throui^hout  the  country  proclaimH  that  it  m^ans  axricaltare. 
It  has  been  so  urged  by  members  of  this  convention.  The  bill  was  known  daring  ifisHnK 
and  second  passage  through  Congress  as  the  Agricultural  College  Bill.  The  institntioM 
fpnnded  thereon  are  comrdonly  called  the  agricultural  colleges.  There  is  a  large  body 
of  people  in  the  country  who  insist  that  these  colleges  (1)  ought  to  teach  agriculture; 
(2)  ought  to  teach  nothing  but  agriculture,  and  (3)  that  they  do  not  teach  a^ricaltara. 
Those  who  adhere  to  either  of  these  propositions  are  in  error  in  some  greater  or  leas 
degree. 

It  is  certain  that  agrionltare  as  a  topic  to  be  taught  in  these  institutions  is  a  topifl 
of  first  importance.  The  law  so  states  and  so  intends.  But  with  equal  precision  the 
law  requires  that  instruction  shall  be  given  in  subjects  which  pertain  to  *'  the  me- 
chanic arte,''  that  the  students  thereof  may  be  prepared  to  enter  the  '*  several  pureoiti 
and  professions  of  life."  The  law  uses  the  same  emphasis  and  the  same  aathority  ia 
specifyiuff  the  one  item  which  it  uses  in  stating  the  other.  If  the  Massaohnsetts  In- 
stitute of  Technology,  which  enjoys  a  part  of  the  income  from  the  grant  of  ld6i  ts 
that  State,  errs  in  not  teaching  subjects  which  relate  specifically  to  agricaltnre,  tbs 
Massachusetts  Agricultural  College,  which  has.  the  remainder  of  that,  income,  ermjait 
as  grievously  in  that  it  does  not  teach  subjects  which  relate  specifically  to  the  mechaois 
arte.  But,  nevertheless,  the  State  of  Massachusetts,  having  provided  in  these  two  in- 
stitutions for  instruction  in  both  agriculture  and  the  mechanic  arts,  fulfills  her  wbols 
duty  under  the  law.  Her  sons  may  choose  the  line  of  study  which  seems  to  them  best 
suited  to  their  capacities,  their  aspirations,  or  their  hopes  for  gaining  a  livelihood.  I( 
at  Amherst,  they  have  learned  the  principles  and  the  practice  of  agricultare  they  hare 
done  well.  If,  at  Boston,  they  have  learned  the  theories  and  the  arts  which  make  thm 
skillful  mechanicians  they  have  also  done  well.  The  State  will  be  benefited  by  tin 
genius  and  the  skill  of  eirher.  If  the  requirements  of  the  law  may  thus  withont  doabt 
be  satisfied  by  these  separate  institutions,  these  requirements  may  w^ith  equal  falliiefli 
be  satisfied  by  the  conduct  of  two  or  more  departments  in  the  same  institntion.  The 
graduate  who  leaves  such  a  school  is  not  to  be  blamed  even  if  he  has  nut  learned  agri- 
culture. Ho  is  to  receive  credit  for  faithful  study  and  useful  acquisition  if  be  has  per- 
fected himself  in  any  technical  learning  which  has  promoted  his  liberal  and  practical 
education  for  anv  of  the  several  pursuits  and  professions  of  life. 

For  the  term  "  n^echanic  arts,"  in  the  light  of  its  subsequent  amplification  and  ex- 
planation, is  not  by  any  means  to  be  restricted  to  the  arts  of  devising,  building,  and 
operating  machinery,  unquestionably  included  in  that  term,  'ihe  art  may  be  that  of 
coustructiog  the  railway,  as  well  as  of  building  and  running  the  locomotive  that  treads 
its  iron  track.  It  may  erect  the  bridges  that  span  the  stream  that  track  crosses.  It 
may  and  should  include  the  designing  and  construction  of  the  stations  that  make  its 
termini ;  or  of  any  other  edifices  that  men  need  to  use  in  business,  or  want  to  love  as 
homes,  or  to  admire  as  monnments  of  public  munificence.  The  science  of  the  chemiit 
that  may  develop  the  art  of  the  dyer,  or  the  skill  of  the  assay er  and  the  metallurgist, 
or  of  the  refiner  of  sugar,  or  of  use  in  the  thousand  forms  of  usefulness  to  which  cheio- 
istry  reaches  forth  its  oelping  hand ;  the  science  of  the  electrician  that  builds  oar  tele- 
graphs, or  will  illuminate  our  cities  and  brighten  our  homes;  the  art  of  the  desi^er 
that  lends  beauty  to  the  products  of  the  loom,  that  shapes  the  clay  of  the  potter  into 
things  of  perennial  Joy,  tliat  sheds  its  halo  of  delight  over  all  things  precious  or  com- 
mon place,  adding  untold  wealth  to  the  crude  prooncts  of  rude  mechanical  toil ;  these, 
and  a  myriad  more,  in  ways  that  science  alone  has  opened  and  will  open  as  the  avenues 
to  a  livelihood  or  to  a  competency,  are  the  lines  of  work  that  legitimately  have  plaee 
in  the  instruction  of  institutions  of  learning  which  the  State  has  founded  lor  the  eda- 
cation of  the  indnstrial  classes  in  the  several  pursuits  and  professions  uf  life.  Nay» 
more ;  unless  the  institutions  in  question  do  provide  in  some  manner  and  to  some  ex- 
tent for  instruction  that  shall  bear  fauit  in  some  of  these  ways,  as  well  as  in  agri- 
culture, they  are  delinquent  in  their  duty  towards  the  law  which  created  them, and 
towards  the  needs  of  the  public  for  whose  benetit  they  are  and  were  fonnded,  for  it 
needs  no  argument  before  this  body  to  show  that  the  greater  the  numlier,  and  the 
more  diversified  the  nature,  of  the  industries  which  occupy  the  labor  and  skill  of  a 
people  the  greater  will  be  the  prosperity  of  that  people.  It  is  no  more  fitting  that  all 
men  shall  be  farmers,  than  that  every  farmer  should  raise  only  corn,  or  cotton,  or  bogs^ 
When  all  farmers  have  learned  how  to  make  two  blades  of  grass  grow  where  butoae 
grew  before,  there  will  not  be  occupation  for  as  many  grass-growing  farmers  as  were 
required  before  that  consummation  hod  been  reached. 

It  is  true  that  these  colleges,  save  as  teaching  may  be  divided  as  before  indioated, 
are  bound  to  teach  agriculture.  It  is  equally  true  that  the^  are  required  to  teach  a 
wide  curriculum  of  science  and  art  beside  agriculture.  But  it  is  said  that  they  dono( 
teach  agricnltnre,  and  that  they  draw  the  sons  of  farmers  away  from  agricnlture,  aod 
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teacb  them  to  despise  labor.  Most  statements  of  this  sort  are  based  apon  observation 
limited  to  individnal  cases,  and  so  far  as  I  am  able  to  observe  lack  breadth  of  infer- 
msttoD.  From  the  earliest  days  of  the  republic  farmers'  sons  have  tamed  their  backs 
upoD  the  farm  to  enter  upon  pursuits  which  required  less  manual  toil.  That  the  farm 
liM  furnished  larj^ely  the  fresh  blood  that  has  enriched  the  learned  professions  with 
etroDj;  and  noble  exemplars,  has  been  the  boast  alike  of  the  farmers  and  of  the  prov 
fmioDS.  From  the  farms  went  the  Wash Ingtons  and  Jeflfersons,  the  Clays  and  Web- 
Iters,  the  Ltucolns  and  Gar6elds,  whose  renown  has  been  the  aureole  about  the  brow 
of  oar  nation  of  free  laborer**.  Never  have  I  heard  that  even  the  farmers  have  mourned 
brcanse  such  men  exchan^^  the  labor  of  their  bauds  for  the  severer  and  luure  ex- 
hsiutfal  labor  of  their  brains.  But  even  these  men  never  lost  their  aifecrion  for  the 
•oil  whence  they  spranj]:;  when  wearied  with  the  conflicts  of  the  arena,  whether  victors 
or  vsuquished,  thev  sought  renewed  vigor  in  the  embracing  arms  of  the  dear  mother 
who  had  nourished  their  sturdy  youth. 

It  is  sometimes  asserted  that  enough  of  labor  is  not  required  at  the  hands  of  students, 
and  that  students  who  are  not  so  made  to  work  are  not  taught  agriculture.  If  the  work 
vhich  can  be  put  before  students  is  something  which  develops  manual  skill,  in  which 
practice  leads  to  perfection,  in  which  brain  has  its  part,  then  it  is  useful  to  the  stu- 
dent, he  loves  it,  and  is  always  ready  to  attack  it.  Oar  American  boys  will  always 
▼ork  when  they  can  see  the  profit  of  it.  They  will  not  work  kindly  in  school  or  after 
they  leave  school,  at  things  which  a  dullard,  or  a  brute,  or  a  machine  can  do  as  well, 
and  for  the  very  sensible  reason  that  they  know  it  does  not  pay.  The  manual  labor 
that  is  put  regularly  and  systematically  before  the  boys  in  one  of  the  very  best  schools 
vbere  this  system  prevails — work  which  was  provided  because  no  other  was  to  be 
had— consisted  mainly  of  such  labor  as  spreading  heaps  of  manure,  chopping  brush, 
diS8^°S  potatoes  and  .ditches,  and  other  occupations  of  like  drudgery,  which  most 
knew  all  about  before  they  came  to  college,  and  which  any  of  the  others  lear.ted  to  do 
perfectly  in  the  first  hour's  trial.  That  which  the  boy  comes  to  college  to  learn  is  not 
that  which  he  has  already  learned  or  can  learn  at  home ;  he  were  foolish  to  go  from 
home  for  such  instruction.  He  goes  to  learn  something  which  bis  farm  work  will  not 
briag  to  his  knowledge. 

Nor  is  it  true  that  these  colleges  educate  the  boys  away  from  the  farm  or  away  from 
labor.  Of  the  students  who  attend  the  Illinois  Industrial  University  about  75  per 
oent.  come  from  farmers 'families;  80  per  cent,  are  young  men.  About  55  per  cent, 
ehoose  technical  courses,  divided  with  considerable  uniformity  between  agricnltute, 
ehemistry,  architecture,  mechanics,  mining,  and  civil  engineering.  It  rarely  happens 
that  a  student  leaves  a  technical  course  for  a  literary  course,  whue  it  is  a  common  oc- 
eorrence  that  one  who  has  witnessed  the  practical  work  about  him,  the  fullness  of 
experiment,  and  the  interest  it  awakens,  it  is  common  that  such  a  studeur.  turns  from 
a  literary  to  a  technical  course.  Our  paths  lead  toward  science,  rarely  from  science. 
Fanners'  sons  who  come  to  us  and  enroll  their  names  as  taking  other  courses  of  study 
▼ery  frequently  pursue  some  parts  of  the  agricnltural  course,  as  collateral  work,  intend- 
ing at  the  end  oi  their  college  life  to  go  back  to  the  farm,  so  that  it  is  now  trne  that  a 
iQQcb  greater  per  cent,  of  our  alumni  are  farmers,  than  the  percentage  of  our  students 
who  are,  or  were,  special  students  of  agriculture. 

As  a  rale,  young  men  choose  such  courses  of  study  as  they  believe,  flrom  the  best  in- 
formation in  their  possession,  will  lead  them  to  immediat-e  and  lucrative  employment. 
Sspecially  is  this  true  of  students  in  technical  schools.  If  young  men  could  be  brought 
to  believe  that  trained  agriculturists  could  command  wages  commensurate  with  the 
expen-e  of  the  training,  ten  would  undertake  this  course  of  discipline  for  one  who  now 
enierB  npon  it.  Such  aemand  for  educated  f  irmers  as  has  been  described  at  this  con- 
vention may  exist;  but  such  knowledge  of  it  as  will  help  intending  graduates  to  find 
bosineBs  after  graduation,  does  not  come  to  those  who  have  charge  of  institutions,  who 
would  glaiily  brin^  employers  and  employes  inro  communication.  During  the  last  year 
tbeoflBcers  of  the  institution  I  represent  furnished  fifteen  to  twenty  assistants  to  engi- 
noen  of  lake  and  river  surveys,  and  of  railway  lines,  applying  for  such  help.  This  year 
the  engineering  classes  are  crowded.  There  is  a  like  demand  for  machinists  and  archi- 
tects, and  with  like  results.    The  same  conditions  do  not  exist  for  agricalturists. 

The  Illinois  Industrial  University  offers  a  wide  opportunity  for  choice  of  studies  to 
those  who  knock  at  its  portals.  First  and  completest  has  been  its  equipment  for  agri- 
cnltsre.  It  has  one  hundred  and  fifty  acres  of  land  devoted  entirely  to  experimental 
^^  in  agriculture,  horticulture,  arboriculture,  orcharding,  vineyanls,  small  fniits, 
ornggiatsMierbs,  anything  which  may  promise  useful  variety  to  tillers  of  the  ground. 
It  has  a  stock  farm  of  400  acres,  on  which  students  are  shown  the  conduct  of  the  busi- 
^^  of  raising  crops  and  feeding  cattle  with  a  view  to  economy  and  profit,  and  this 
farm  yields  annnafl3'  a  fair  remuneration  to  the  treasury  of  the  college.  It  keeps  con- 
stantly from  150  to  200  head  of  cattle  of  all  ages;  some  of  gentle  breeding,  otoers  of 
pMied  stock  of  various  qualities  and  strains,  by  which  to  illustrate  their  relative  value 
for  profitable  handling.  It  is  well  supplied  with  tools  and  implements  that  are  care- 
^y  managed  and  tested.    The  department  is  under  the  charge  of  a  profeesor  (Prof. 
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George  £.  Morrow),  of  wbom  I  would  gladly  say  more  if  he  were  not  here  praeat  ti 
object.  We  have  yet  to  learn  of  his  saperiot  Id  the  West.  The  profeaaor  of  botaay  aad 
horticnltare  is  equally  master  of  his  specialties.  Competeiit  collateral  iBstraotioa  m 
fnlly  proyided. 

The  courses  in  agriculture  are  greatly  varied.  If  a  student  can  afford  time  for  a 
complete  course  of  four  years,  he  will  find  every  term  thereof  crowded  with  profitabto 
work.  If  one  year  is  all  that  he  can  give,  a  course  of  special  technical  work  is  arraoiQeil 
for  him.  If  he  would  choose  a  course  for  himself,  of  greater  or  less  leagth,  Lheoboiea  is 
limited  ouly  by  his  own  advancement,  or  by  the  current  progranunes  of  the  terms.  U 
the  winter  term  is  one  which  be  can  spare  from  active  labor  ou  the  farm,  a  series  of 
lecture  courses  is  open  to  him,  for  which  no  speotiU  preparation  is  requited.  Finally, 
in  most  years,  a  farmers'  institute  of  one  week  is  bela  iu  January,  to  which  all  fismiecs 
are  invited.  If  there  is  any  way  in  which  agriculture  can  be  offered  by  which  it  ean 
be  more  attractive,  or  more  profitable,  or  better  adjusted  to  meet  the  waots  of  the  re- 
cipient, we  shall  be  glad  to  be  advised  of  that  way.  Yet  the  fact  remaine  that  eon- 
paratively  few  students  out  of  our  whole  number  take  a  course  of  agrioaltoraliutlnw- 
tion  in  any  of  the  forms  mentioned.  The  truth  is  that  our  Illinois  wmem  eaUivatea 
soil  so  fertile,  so  sure  to  honor  their  drafts,  that  they  cannot  abuse  it  so  badly  bat  it 
will  give  them  always  a  support,  and  generally  bountiful  profits.  These  farmen  ceo* 
not  realize  that  agricultural  education  can  increase  their  profits,  or  improve  their  sito- 
ation. 

I  will  not  take  space  to  detail  the  equipment  of  our  university  in  other  technical  ds- 
partmentB.  Our  laboratories  and  shops,  the  machine-shop,  and  the  carpenter's  sho^ 
are  full  beyond  our  means  of  supplying  room  and  tools.  The  young  men  are  eager  ts 
work  iu  these  specialties.  One  year  ago,  through  the  liberality  of  the  secretary  e( 
state,  a  room  in  the  State  capitol  at  Springfield,  spaoions,  elegant,  and  most  oonvea- 
iently  situated,  was  placed  at  my  disposal,  in  which  was  arrang^'d  an  exhibit  ahowisg 
the  products  of  students'  work  alone,  all  other  beiug  8t,rictlj  exoluded,  which  requirai 
two  ireight-cars  to  transport  from  Champaign  to  Sprinf^fieldL  .Each  school  of  teehnicsi 
art  was  represented — agriculture  and  horticulture,  with  fruits  and  graioa  and  wood 
and  models.  Chemistry,  with  a  long  list  of  chemical  and  pharmaceatioal  preparationsi 
and  an  exhibit  of  sorghum  products  of  great  variety,  and  ot  good  qaality.  Mechan- 
ism, with  a  complete  set  of  its  shop-practice  objects,  and  a  large  collection  of  mecliaa- 
ioal  models,  all  made  by  student  workmen.  A  like  set  of  shop-practice  objects  froai 
the  carpeoter-shop,  with  accurate  models  of  roofs,  bridges,  stairs,  and  every  form  el 
Joiner  and  cabinet  work.  Specimens  of  natural  history,  mounted  with  life-like  grace 
and  beauty,  and  drawings  from  all  schools,  conspicuous  for  accuracy,  perfection,  aod 
adaptation  to  useful  art. 

This  nuiversity  has  passed  the  time  of  telling  what  it  proposes  to  do  and  what  it 
hopes  to  accomplish.  It  has  entered  upon  the  stage  where  it  can  show  something 
which  it  has  done ;  yet  it  is  to  be  hoped  without  beiug  in  any  sense  content  to  real 
npon  any  laurels  it  may  have  won. 

I  have  thus  far  spoken  of  the  duty  of  the  so-called  agricultaral  colleges  to  furnish 
instruction  in  branches  which  may  lay  the  foundation  fur  a  means  of  getting  a  lirisi^ 
But  this  is  not  thenoblest  function  of  au  institution  designed  to  train  theyouuK,  vbat^ 
ever  may  be  the  practical  end  immediately  sought.  The  first  business  of  any  school 
is  to  develop  men.  Those  whom  the  honorable  Commissioner  (Mr.  Loring)  deecriliedta 
us  yesterday  as  wanted,  as  in  eager  demand,  a  demand  far  beyond  the  supply,  for  agricall- 
nral  employment  as  florists  and  gardeners  and  farm  managers ;  those  whom  the  distil 
guished  gentleman  from  South  Caroliua  (General  Aiken)  dei>ired  to  transplant  to  kit 
sunny  fields  as  farm  superintendents,  were  iu  every  case  to  be  men.  Men  of  good  braia^ 
of  good  muscle,  in  full  health  and  stalwart  vigor,  physically,  mentally,  morally.  They 
must  be  men  of  fair  culture,  ready  in  business,  in  the  market,  in  society,  in  the  di»^ 
charge  of  every  duty  as  citieeos,  to  meet  and  wrestle  with  the  men  who  are  trained  ia 
other  schooLs  aod  by  other  methods.  A  fatal  error  will  have  been  committed  if  their 
training  has  been  confined  to  the  technical  studies  which,  however  usefal  they  may  be, 
are  useful  in  only  a  certain  narrow  and  limited  scope.  There  must  have  been  devel- 
oped a  power  to  think  clearly  and  quickly ;  to  reason  logically ;  to  express  flueoUy 
and  intelligibly  the  ideas  which  have  been  gathered  in  the  school,  or  have  germinatsa 
in  their  own  minds.  There  is  value  in  all  the  culture  of  finer  grain  which  comes  firaa 
any  acquaintance  with  the  humanities,  with  the  thoughts  of  men  who  lived  in  other 
ages,  and  spake  in  other  tongues.  If  there  be  any  form  of  education  t^at  makes  aay 
mau  strooger  and  wiser  and  nobler,  the  farmer  and  the  artisan,  the  machinist  and  tbi 
eigineer,  tne  architect  and  the  designer,  and  especially  he  who  in  any  capacity  isfis 
be  the  guide  aud  director  and  controller  of  men,  needs  that  culture,  that  eduoatioa  ia 
its  fullest  extent. 

And  so  it  was  that  the  man  who  drew  this  act  under  which  oor  scbooIabaTe  the  ligbl 
of  life  and  of  maintenance,  added  that  these  things  which  were  specified,  aud  which  wa 
have  at  some  length  discussed,  should  be  done  and  taught"'*  without  exdadiag 
^ientific  and  classical  studies.^    The  technical  studies  are  to  be  first  provided  tor^ 
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^Ibere  ftball  be  no  prohibittoD  or  ezolnsion  of  other  scientific  sabjects,  or  even  of  the 
j^UMsicftl  etadies  which  so  many  who  affect  to  be  practical  pretend  to  despise.  Prac- 
tical traiuiug  is  demanded  and  liberal  culture  as  well  is  to  be  cherished.  If  thefarmer's 
boy  taatee  a  little  Latin  it  will  not  barm  him.  Even  if,  as  is  xarely  the  OMe,  fae  on- 
aarths  a  Greek  root,  phosphorescent  with  age,  it  will  not  destroy  him.  If  the  mechanio 
•rlhe  engineer,  or  the  technical  student  in  any  specialty,  wonld  open  the  doors  which 
look  into  French  or  German  apartmeuts  in  the  temple  of  science,  he  will  find  there 
stored  vast  aocnmnlations  of  precious  learning  in  the  very  things  which  he  most  earii« 
"^tly  covets,  which  possessed,  will  add  vastly  to  his  stores  of  knowledge,  while  the  act 
of  acq  nisi  tion  will  give  keener  edge  and  qaloker  play  to  the  weapons  of  his  mental 
jyrraory. 

For  every  mind  a  discipline  is  needed  which  comes  from  an  acquaintance  with  other 
subjects  than  tl'ose  pertaining  to  pure  science,  or  to  applied  science,  however  useful 
those  may  be.  The  graduate  of  any  higher  school  onght  to  know  something  of  the 
laws  of  his  own  mental  activity ;  something  (>f  the  principles  and  methods  of  the  gov- 
emmeDt  of  which  he  is  a  part,  and  which,  in  some  of  its  higher  or  lower  departments, 
he  may  be  called  to  administration  ;  ho  wet  hi  ng  of  the  laws  of  wealth  and  the  great 
economies  which  govern  production  and  distribution  and  consumption  ;  something  of 
the  physical  history  of  ttie  world  and  of  its  relation  to  the  rest  of  Gkid's  creation ;  some- 
thing of  the  history  of  his  own  race,  as  it  has  lived  on  this  earth,  with  the  details  of 
the  grand  march  of  history  along  the  highway  of  nations ;  something  of  his  own  Ian- 
^age  and  its  literature,  the  thought,  pregnant  with  power  which  the  creative  minds 
Of  his  own  and  of  elder  days  have  produced,  and  which  now,  in  many  unrecognized 
bat  forceful  influences,  make  up  so  much  of  the  staple  of  our  thinking  and  of  onr 
fvesent  culture.  Never  does  the  student  gain  all  his  acquisitions  at  tdie  feet  of  his  pre- 
oeptors.  The  outlines  only  are  there  acquired  ;  the  impulse. is  reeeived  ;  preferences 
«itablished,  mental  bent  obtained ;  the  development  progresses  while  the  thinking 
Mind  endures.  But  the  doors  into  all  these  apartments  of  human  knowledge,  and  to 
•II  these  sources  of  hi^^er  cnlture,  should  have  been  opened  to  all  young  men  and 
-womeo  that  they  may  ac  least  know  what  munificence  of  intellectual  wealth  lies  within 
their  reach,  and  these  opportunities  should  be  furnished  in  the  technical,  as  well  as  In 
the  literary  or  the  classical  schooL 
What  is  legitimate  to  the  schools  resting  on  the  grant  of  1862 1 
All  forms  of  technical  education,  and  in  the  wide  scope  of  possibilities,  every  form  of 
haman  ieaming  which  it  has  fallen  to  the  fortnne  of  mankind  to  devise  or  acquire. 

The  Chaib.  The  paper  is  now  before  the  convention  for  discussion. 

Mr.  Wabfield  stated  that  the  paper  expressed  the  sentimeiits  of  the 
&coltT  of  the  Maryland  College.  The  question  raised  was  one  which 
he  had  often  proposed  and  debated  in  conventions,  and  in  all  cases  the 
preponderance  of  opinion  was  that  a  man  to  make  a  progressive,  active 
fsurmer  should  know  something  of  every  department  of  science.  That 
had  been  the  idea  of  his  college,  but  a  narrow-minded  legislature  had 
erippled  them.  He  referred  to  a  meeting  held  in  Washington  two  years 
ago,  at  which  resolutions  were  oflTered  and  carried  asking  Congress  to 
devote  at  least  one-quarter  of  the  proceeds  from  the  sale  of  public  lands 
to  the  further  endowment  of  agricultural  and  mechanical  institutions. 
He  advocated  the  passage  of  a  resolution  looking  to  the  appropriation 
of  some  portion  of  the  $200,000,000  now  lying  in  the  Treasury  for  the 
further  endowment  of  these  institutions,  that  the  work  so  ably  and  in- 
telligently begun  may  he  carried  to  completion. 

Mr.  Hedges,  of  Missouri,  spoke  pf  the  urgent  need  of  some  fostering 
care  in  the  production  of  our  own  sweets — sugar  and  molasses — and 
dwelt  at  length  upon  the  development  of  the  sugar  industry  throughout 
the  North  and  West  during  the  past  few  years. 

Mr.  Baibd  said  that  if  the  causes  set  forth  by  Professor  Peabody  for 
the  lack  of  interest  were  real,  which  he  was  inclined  to  question,  that 
it  rather  reflected  upon  the  kind  of  agricultural  education  given  in  the 
Illinois  University.  Michigan  had  no  trouble  in  filling  her  agricultural 
colleges  with  students.  That  State  had  a  university  as  well  known  as 
any  in  the  country ;  students  were  given  a  four  years'  classibal  course, 
and  every  student  who  graduates  at  the  college  has  to  take  agriculture, 
and  the  sciences  which  underlie  it.  He  warmly  defended  the  maiiage- 
tnent  of  the  indufrtrial  institutions  of  Michigan,  and  testified  to  the 
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benefit  the  farmers  derived  therefrom.  He  did  not  believe  there 
any  excuse  for  the  lack  of  interest  in  the  agricultural  education,  and 
explained  at  considerable  length  the  workings  of  the  Michigan  Agri- 
cultural  College. 

A  delegate  rose  to  second  the  remarks  made  by  Mr.  Baird,  stating 
that  the  colleges  of  his  State  are  based  upon  the  plan  of  Michigan ; 
that  students  were  taught  to  labor  rather  than  to  ignore  its  importance— 
to  labor  in  the  field  at  practical  work. 

Mr.  Daniels,  of  Virginia,  followed  in  a  speech  advocating  the  teach- 
ing of  students  to  combine  the  work  of  the  hand  with  the  work  of  tb6' 
brain. 

Br.  Gregory  had  been  connected  officially  with  both  the  Illinois  and 
the  Michigan  Agricultural  Colleges.  He  ascribed  the  success  that  had 
attended  the  Michigan  Agricultural  College  to  the  fact  that  the  coUeg^i 
was  three  miles  from  anywhere,  and  that  the  boys  were  obliged  to  boai4, 
in  the  buildings  and  live  on  the  farm,  thus  confining  their  attention  ttC 
matters  pertnining  to  their  studies  there. 

In  the  course  of  a  long  speech  upon  the  advantages  of  this  system, 
Dr.  Gregory  stated  that  upon  the  occasion  of  a  visit  to  Barou  Liel»;. 
he  had  stated  to  him  that  the  great  question  agitating  the  colleges  of 
this  country  was  the  relative  value  of  agricultural  colleges  as  separate 
institutions  and  as  connecced  with  the  universities.  The  baron  replied 
that  there  was  no  doubt  in  the  matter,  and  referred  him  to  what  he 
considered  the  best  agricultural  college,  which  was  found  to  be  con* ; 
nected  with  a  theological  college. 

Mr.  Fernald,  of  Maine,  spoke  of  the  valuable  paper  to  which  the  con-^ 
vention  had  listened,  and  hoped  a  goodly  number  would  be  printed  fo^. 
distribution.  He  referred  to  a  bill  in  Congress  looking  to  the  further 
endowment  of  these  institutions,  and  spoke  of  the  benefits  to  be  derived 
irom  such  further  endowment.  He  called  the  attention  of  those  presei^ 
to  one  point  in  the  bill,  the  general  method  of  distribution.  For  thfl^ 
first  ten  years  the  distribution  from  the  proceeds  from  the  sale  of  publioi 
lands  and  patents  is  to  be  based  upon  illiteracy.  He  questioned  thl^ 
propriety  of  such  a  distribution,  as  it  gave  to  those  States  having  ~ 
large  percentage  of  illiteracy  many  times  the  amount  for  ten  years  th 
would  be  given  to  those  having  a  smaller  per  cent.,  and  he  thought  th^ 
a  change  in  the  bill  should  be  effected.  '] 

The  Chair  suggested  that  a  committee  of  three  be  appointed  to  waBq 
upon  Mr.  Monill,  the  author  of  the  bill,  instead  of  appealing  direct  W,\ 
Congress,  a«  he  had  no  doubt  a  proper  understanding  of  the  bill  couUCJ 
be  reached.  ,-| 

Professor  Eoberts  moved  that  a  committee  of  three  be  appointed  tbr 
take  into  consideration  this  matter,  to  be  designated  by  the  chair.  { 
The  motion  was  agreed  to,  and  the  following  committee  was  appointed:  ! 
Messrs.  Eoberts,  Fernald,  and  Warfield.  ^ 

The  President.  The  chair  will  sta.te  that  any  committee  appointed;  j 
at  any  one  convention  will  have  the  privilege  of  reporting  at  any  tinMti 
during  the  sessions  of  the  several  conventions.  I 

Mr.  Holmes,  from  the  committee  on  permanent  organization,  reported  | 
the  election  of  Dr.  G.  B.  Loring  a^  chairman  of  the  various  conventions.  | 

The  President.  I  desire  to  say  that  I  am  perfectly  willing  to  do  any-. 
thing  desired  by  the  convention,  and,  in  accepting  the  honor,  I  reserv^ 
the  liberty  to  call  other  gentlemen  to  the  chair  whenever  neces$ai][»: 
The  first  business  in  the  morning  will  be  a  paper  by  General  JacksoOi 
of  Tennessee,  upon  the  blood-horse,  and  a  very  interesting,  very  usefbli 
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rery  entertainiDg  paper  it  will  be.    The  discussion  which  will  follow 
tikis  and  other  papers  will  be  extremely  interesting,  I  have  no  doubt. 
There  being  no  further  business,  the  convention  adjourned  at  5.10  p.  ni. 


January  12, 1882. 

The  convention  was  called  to  order  at  10.12  a.  m. 

Professor  Holmes  presented  the  report  of  the  committee  on  perma- 
Bent  organization^  as  follows : 

The  committee  OD  orgaDization  nominate  tlie  following  officers  of  the  Convention  on 
Aninial  Industries: 

^  Chairman,  Dr.  Geo.  B.  Loring,  of  Massachnsetts. 

*  Vice-Presidents^  in  addition  p)  those  named  January  10: — Dr.  Jas.  Law,  of  New  York; 
Cfeneral  W.  W.  Grout,  of  Vermont ;  Mr.  Warfield,  of  Maryland ;  Col.  Robert  Beverly, 
^Tiri^inia;  Mr.  8.  M.  Emery,  of  Minnesota ;  General  Wm.  H.  Jackson,  of  Tennessee; 
Bon.  Geo.  R.  Black,  of  Georgia;  Hon.  D.  B.  Gilham,  of  Illinois;  Hon.  D.  Wyatt  Aiken, 
•f  Sonth  Carolina;  Mr.  J.  D.  Whitham,  of  West  Virginia;  Col.  James  Young,  of  Penn- 
^Ivaoia  ;  MaJ.  Campbell  Brown,  of  Tennessee ;  Mr.  Z.  A.  Gilbert,  of  Maine. 

Secretaries. — General  Geo.  £    Bryant,  of  Wisconsin  ;   Mr.  James  Neilson,  of  New 

JAS.  A.  HOLMES, 
Seoreiarg  of  Oymmittee  an  Organization, 

The  Chairman.  I  would  suggest  that  it  is  very  desirable  that  dele- 
pates  having  papers  to  present  should  give  their  titles  to  the  secretary 
m  order  that  they  may  enter  them  on  the  programme  of  each  day's  pro- 
ceedings. The  first  business  in  order  this  morning  is  the  reading  of  a 
paper  on  the  "  blood-horse,''  by  General  Jackson,  of  Tennessee,  who  I 
now  have  the  pleasure  of  introducing  to  the  conv^ention. 

General  Jackson.  Mr.  President^  and  Gentlemen  of  ilie  Convention: 
Before  proceeding  with  the  reading  of  the  essay  which  has  been  as- 
ilgued  me  by  the  President  of  the  Tennessee  Stock  Breeders'  Asso- 
dation,  on  the  "  Blood  Horse,"  you  will,  I  hope-,  indulge  me  in  a  few 
i^marks  touching  the  Department  of  Agriculture.  My  long  asso- 
i^tion  with  agricultural  organizations  throughout  the  West,  South, 
iuid  Korthwest,  sometimes  as  a  private  in  the  ranks,  at  others 
presiding  over  the  deliberations  of  those  conventions,  leads  me  to 
toy  that  the  general  impression  that  has  gone  out  respecting  the  De- 
partment of  Agriculture  is  that  it  has  been  deficient  in  those  practical 
tesalts  which  the  husbandmen  of  the  country  so  much  desire.  To  use 
a  medical  simile,  for  the  office  of  Commissioner  of  Agriculture,  they 
tiiink  that  his  normal  condition  is  otium  cum  dignitate  and,  if  by  rea- 
son of  some  pet  theory  the  pulsations  of  the  heart  are  caused  to  be  too 
frequent,  he  restores  himself  to  his  normal  condition  by  changing  the 
formula  to  otium  cum  digitalis. 

Ifow  I  am  happy  to  c6mpliment  the  present  Commissioner  of  Agri- 
fioltore  in  what  1  deem  a  new  departure,  and  for  myself,  I  see  in  this 
novement  evidence  of  what  I  think  will  be  productive  of  good.  That 
these  meetings  for  consultation  and  discussion  are  productive  of  great 
good,  I  know  from  my  experience  in  the  past,  and  recognize  the  fact  that 
we  have  only  to  look  at  the  associated  effort  in  mining,  manufactures, 
ttnd  railroads,  and  the  many  channels  through  which  capital  seeks  ac- 
eamulation,  to  convince  us  of  the  necessity  of  this  concert  of  action.  I 
am  gratified  and  rejoiced  to  see  present  with  us  such  a  number  of  the 
law-makers  of  the  country,  and  it  is  a  sign  of  improvement  when 
these  gentlemen  lend  us  their  presence,  and  I  hope  it  will  result  in 
encouraging  and  promoting  this  grand  work,  for,  gentlemen,  permit 
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me  to  say  that  that  bnsiuess  upon  vhich  the  i>ermanency  and  splen- 
dor of  the  government  rests,  should  receive  that  degree  of  con- 
sideration, protection,  and  encouragement  from  the  law-makers  id 
the  country  which,  by  right,  the  fanners  of  our  land  are  entitled 
to  by  reason  of  the  taxes  and  revenue  imposts  paid  by  them.  Agaio, 
I  see  signs  of  improvement  in  this.  I  believe  that  our  present  Com- 
missioner of  Agriculture,  aided  by  the  general  government,  will  make 
this  department  what  it  should  be,  a  grand  receptacle  of  reported 
experiments  of  theory  and  practice ;  that  he  will  receive  them  here  al 
this  central  station  of  experimentation,  and  in  this  grand  national  lab- 
orator^',  so  to  speak,  submit  them  to  the  crucial  test,  eliminating  tbe  pura 
graio  from  the  chaff  or  the  practical  from  the  impractical,  and  send 
them  forward  from  this  great  national  focus  that  they  may  radiate  to 
the  great  fields  of  agriculture,  and  there,  like  bread  cast  upon  the  water, 
retam  in  a  short  time  to  enlighten  the  minds  and  gladden  the  hearts  of  the 
husbandmen,  while  still  further  strengthening  this  rich  government 
I  deem  it  proper,  gentlemen,  to  say  that  it  has  been  a  pet  theory  of 
mine  to  enlarge  this  Department  of  Agriculture  so  that  it  can  be  pro- 
ductive of  practical  and  grand  results.  As  a  farmer,  I  would  state  that 
my  self-respect  will  always  impel  me  to  use  all  legitimate  means  to  en* 
noble  and  dignify  the  vocation  which  the  Creator  of  the  universe  honored 
by  plantiug  the  garden  eastward  in  Eden,  and  requiring  man  to  dress 
it  and  keei)  it.  As  a  citizen  of  this  great  republic,  destined  to  lead  the 
civilization  of  the  world  and  spread  abroad  over  the  earth  the  benignant 
rays  of  a  pure  Christianity,  it  is  my  duty  and  my  pleasure  to  contribnte 
my  mite  to  the  enlightenment  and  the  progress,  to  the  refinement  and 
culture  of  that  class  which,  like  the  granite  that  underlies  our  mountain 
chains,  sustains  the  burdens  of  government,  while  it  gives  stability  and 
strength  to  the  great  principles  which  should  mold  and  control  and 
fashion  the  grand  superstructure  of  human  society.  I  would  state  that 
the  subject  of  my  essay,  as  I  have  said  before,  was  selected  for  me  by 
Major  Vanderford,  president  of  the  Stock  Breeders'  Association  of  Ten- 
nessee, and  is  a  subject  which  is  in  entire  accord  with  my  taste.  The 
ideas  and  observations  which  I  shall  present  are  the  joint  productions 
and  the  experience  of  the  veteran  breeder.  General  W.  G.  Harding,  of 
Tennessee  (with  whom  I  have  enjoyed  intimate  association  for  the 
past  thirteen  years),  and  my  own.  I  would  state  that  I  had  but  a  few 
days'  notice  before  proceeding  to  Washington  for  the  preparation  of 
this,  and  I  owe  my  apology  tor  the  crude  essay  which  I  have  now  to 
^esent  to  your  honorable  body : 

ESSAY  ON  THE  BLOOD  HORSE. 
By  W.  H.  Jackson,  of  Trnnesseb. 

Mr.  President  and  Gentlemen  of  the  Convention  :  The  subject  of  my  eMfty, 
*'  The  Blood  Horse/'  was  selected  for  me  by  Major  Vanderford,  the  president  of  Uis 
Stock  Breeders'  Association  of  Tennessee,  and  notification  given  me  a  few  days  before 
leaving  for  Washington.  I  offer  this  in  apology  for  the  crude  one  I  now  present  to  yoor 
honorable  body.  The  ideas  and  experience  herein  given  are  the  Joint  productions  of 
the  veteran  breeder,  General  W.  G.  Harding  (with  whom  I  have  been  asaodiated  moat 
intimately,  under  the  same  roof,  for  the  past  thirteen  years),  and  my  own.  I  have  M 
doubt  Major  Vanderford  supposed  that  all  other  subjects  pertaining  to*' animal  indus- 
try,'' except  this  one,  would  be  occupied,  hence  his  reason  for  assigning  it  to  me. 

Among  all  the  numerous  varieties  of  domestic  animals  which  a  benevolent  PrDii* 
dence  has  created  for  the  use  of  man,  the  blood-horse  stands  pre-eminent,  witbeiit  a 
compeer  in  the  animal  kingdom.  The  uninitiated  may  ask,  what  do  you  mean  by  a 
thoroughbred  or  blood-horse  f  I  mean  tbe  horse  which  traces  babk,  with  certaiD^* 
through  a  long  line  of  distinguished  ancestry,  to  the  beautiful  and  game  little  creal 
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fres,  which  were  imported  into  England  fropi  the  deserts  of  Arabia  abont  the  middle 
i  the  sixteenth  oentary.  How  they  came  to  Arabia,  or  by  what  means  they  had  been 
voaght  to  the  degree  of  perfection  they  possessed  at  that  early  period  I  am  not  able 
ji^  answer. 

THE  SUPERIOR  CHARACTERISTICS  OF  THIS  AXIMAL. 

^  In  beanty  he  is  without  a  rival  in  the  equine  family ;  a  coat  as  fine  as  satin,  his  eye 
h  repose  ais  mild  and  gentle  as  the  lamb ;  under  excitement  as  bright  as  the  eagle  and  as 
h^M  as  the  lion,  denoting  the  energy  of  his  nature ;  his  skin  as  thin  and  elastic  as  the 
fiwD  ;  his  form  as  perfect  and  well  placed  as  beautifully  defined  muscles  can  mal^e  it. 
This  is  his  exterior,  or  that  which  is  visible  to  the  naked  eye ;  but  there  is  an  in- 
Ibrior  or  invisible  structure  that  contributes  more,  perhaps,  to  his  powers  than  even 
kis  perfect  exterior  formation.  His  large  heart  and  capacious  lungs  give  him  the  wind 
fi  the  high-bred  hound  ;  his  large  blood- vessels  and  soft,  thin  skin,  enable  him  to 
^row  oS  the  excess  of  heat  that  mast  be  generated  by  great  and  rapid  exertion, 
lipecially  in  a  heated  atmosphere ;  his  muscles,  firm  and  beiutifully  defined,  with 
icme  of  ivory  texture — all  combine  to  give  him  strength,  endurance,  action,  and 
feauty  far  exceeding  all  of  his  race. 

The  uninstrncted  in  this  particular  brancb  of  animal  industry  may  inquire,  how  do 
pin  know  of  this  internal  and  Invisible  structure  T  The  veterinary  surgeon  will  an- 
fwer,  '*By  dissection  of  blood-horses  we  find  universally  large  heart,  capacious  blood* 
Ifyvsels,  thin  skin,  and  ivory-like  bone,  possessing  solidity,  and  consequently  strength, 
kt  superior  to  coarse  breeds.*'  Therefore,  when  we  know  that  the  pedigree  is  pure, 
e  also  know  that  this  perfect  internal  structure  exists.  From  the  time  of  the  intro- 
ction  of  this  horse  into  England  to  the  present,  the  best  talent  of  intelligent  breed- 
I  has  been  zealously  and  energetically  employed  throughout  the  world,  aided,  too, 
ty  all  the  leading  governments  (except  our  own)  to  develop  and  improve  this  noble 
biimaL  They  have  not  failed.  By  attention  to  his  comfort,  with  a  liberal  supply  of 
|toper  food  from  infancy  to  maturity,  his  size  has  been  enlarged,  consequently  his 
llrength  and  speed  increased;  though  beautiful  when  brought  from  his  native  desert, 
iehas  attained  such  perfection  in  symmetry  and  strength  that  breeders  of  the  present 
leriod  are  puzzled  to  know  what  further  improvement  can  be  anticipated. 
l  The  many  admirable  qualities  I  claim  for  this  magnificent  animal  do  not  constitute 
^8  chief,  nay,  nor  his  greatest  value.    His  high  mission  is  to  improve  all  of  the  equine 

Bee.  The  pure  and  unadulterated  blood  that  flows  in  his  veins  improves  and  gives 
ditional  value  to  all  the  horse  family.  To  the  child's  pony  it  imparts  more  action, 
I|>rightline88,  and  beauty ;  to  the  saddle-horse  more  action,  durability,  and  style;  to  the 
tntter,  a  class  of  animals  at  present  so  highly  prized  and  for  which  such  fabulous  prices 
paid,  this  blood  is  indispensable,  for  without  it,  with  all  his  strength,  when  pressed, 
muscles  will  tire  and  he  will  grow  weak  for  want  of  breath,  the  natural  result,  not 
bis  exterior  formation,  but  of  his  defective  internal  organization. 
I  qnote  from  Col.  Jno.  P.  Reynolds,  then  editor  of  the  National  Live  Stock  Journal, 
iblished  at  Chicago,  on  this  subject,  as  follows,  viz:  *^  So  far  as  we  are  advised  and 
lUeve,  there  is  no  individual  fast  trotter,  nor  admitted  family  of  trotters,  whose 
)lood,  if  known,  is  not  traceable  in  part  to  the  thoroughbred.  In  other  words,  thor- 
ghbred  blood,  if  not  the  foundation,  the  sine  qua  non,  of  speed  at  the  trot,  and,  we 
teay  add,  at  any  other  gait,  is  always  present  where  speed  is  found.  There  is  no  speed 
without  blood;  and  we  think  the  inference  fair,  that  none  is  expected."  The  question 
h  frequently  asked,  with  all  the  perfection  you  cUim  for  the  blood-horse,  do  you 
esteem  him  the  horse  of  all  work  f  I  answer.  No.  The  horse  of  all  work  is  a  mis- 
Bomer.  No  such  horse  or  breed  exists.  The  horse  is  now  an  inhabitant  of  all  countries, 
of  nearly  every  clime,  from  the  torrid  to  the  frigid  zone ;  used  by  all  people  (civilized) 
voder  varied  and  totally  different  circumstances  and  for  different  purposes;  of  course 
BO  single  animal  or  breed  can  be  best  adapted  to  all  those  various  circumsiances  and 
ionditions,  bnt  I  affirm  that  he  is  better  adapted  to  a  greater  variety  of  uses  than  any 
llf  his  race. 

'  The  veteran  breeder,  General  Harding,  after  an  experience  of  forty  years,  says :  "The 
'lest  and  most  durable  plow  horse  I  ever  owned  was  a  thoroughbred.  On  a  hot  day 
«Dd  in  high  com  (the  most  severe  test  for  farm  stock)  he  could  kill  all  the  horses  and 
teoles  that  would  keep  up  with  him,  without  injury  to  himself.  The  best,  most  active 
«Qd  durable  saddle-horse  I  ever  owned  was  a  blood-horse.  I  rode  this  horse  until  he 
Has  twenty-fonr  years  of  age  before  he  ever  fell  with  me  or  made  a  bad  blnnder.  I 
then  set  him  free,  and  had  the  pleasure  of  providing  for  his  comfort  for  several  years 
after. 

The  best  harness  horses  I  have  nsed  were  well  bred.  I  find  them  more  sensible  and 
more  bold,  consequently  more  safe  and  reliable.  The  best  mules  I  ever  worked  were 
from  thoroughbred  mares.  Indeed,  no  animal  is  more  improved  by  a  dash  of  blood 
than  the  mule;  it  imparts  to  him  the  action  and  spirit  which  he  so  greatly  needs.  To 
furm  au  idea  of  the  wonderful  powers  of  the  blood-horse,  we  will  suppose  his  weight 
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950  ponnds,  this  being  abont  the  weight  of  the  average  race  horse.  By  the  strength  of 
bis  muscle  he  carries  this  weight  together  with  his  rider  (110  ponnds),  making  1,061 
ponnds,  not  on  a  down  grade,  but  on  a  horizontal  line,  a  mile  in  one  minute  thirty-niii^ 
and  three-quarter  Seconds,  almost  equaling  the  power  of  steam ;  of  all  animated  natnie 
the  feathered  tribe  alone  can  equal  his  speed.  If  we  imagine  a  feathered  monster  el 
equal  weight,  I  doubt  much  whether  he  could  surpass  him  in  his  flight.  Persons  nol 
Tersed  in  the  art  of  breeding  this  animal  have  but  an  imperfect  Idea  of  bis  history,  oc 
of  all  the  care  and  labor  bestowed  in  his  preparation  nom  the  Arabs  down  to  ^ 
present  time. 
I  here  quote  from  an  old  English  work  on  English  race-horses,  published  in  1810: 
*' The  mountain  Arab  is  allowed  by  all  writers  to  surpass  the  rest  of  hisspecieii' 
Arabian  horses  are  the  most  beautiful,  they  are  larger,  more  muscular,  and  hand^mer 
than  the  Barbs.  The  Arabs,  with  care,  and  for  an  amazing  length  of  time,  know  the  net» 
of  their  horses — they  know  all  their  alliances  and  genealogies,  and  they  distiogiiiBk 
their  races  into  three  different  classes:  The  first,  of  a  pure  and  ancient  race,  they  call 
nobles  ;  the  second  are  also  of  an  ancient  race,  but  they  have  been  degraded  by  vul- 
gar alliances ;  the  third  class  consist  of  their  common  horses.  Those  of  the  first  clstt 
are  excessively  dear ;  a  ver^'  fine  horse  of  this  pure  breed  is  worth  £3,000  aterling,* 
price  almost  incredible.  When  the  son  of  an  Arab  attains  the  age  of  matarity,  hJV 
father,  agreeable  to  custom,  presents  him  with  his  blessing,  two  suits  of  arms,  tirt 
ci meters,  and  one  of  these  horses,  which  is  considered  a  sufficient  portion. 

"  Mares  of  the  noble  class  are  not  permitted  to  be  covered,  except  by  horves  of  the 
same  quality.  The  Arabs,  by  long  experience,  know  all  the  races  of  their  own  horaa^ 
as  well  as  those  of  their  neighbors.  They  know  their  names,  surnames,  colors,  peco* 
liar  marks,  dtc.  When  a  family  have  no  noble  stallions  they  borrow  one  of  a  neigh- 
bor to  cover  their  mares,  which  is  performed  in  the  presence  of  credible  witnesses 
who  give  an  attestation  of  it,  signed  and  sealed  before  the  secretary  of  the  emir,  or 
some  other  public  person.  This  attestation  contains  the  name  of  the  horse  and  mare^ 
and  a  complete  history  of  their  pedigrees.  When  the  mare  has  foaled,  witneases  ars 
again  called,  and  another  attestation  is  made,  including  a  description  of  the  foal,  anA. 
the  day  of  its  birth.  These  attestations  enhance  the  value  of  their  horses,  and  ait 
always  delivered  to  purchasers.  When  a  mare  brings  forth  a  male  colt,  the  pioot 
Arab,  in  gratitude  to  the  Supreme  Power,  oifers  up  the  same  sacrifice  he  does  at  tte 
birth  of  a  son. 

*  «  »  *  •  *  •* 

**  The  tent  of  the  Arab  is  also  the  stable  for  his  horses ;  the  mare  and  foal,  and  tbc 
family  of  the  Arab,  live  together  promiscuously  ;  these  mares  are  so  accustomed  to  so^' 
ciety  that  they  submit  to  every  kind  of  familiarity.  ' 

•  «  «  «  «  «  • 

"  That  Arabia  is  not  only  the  original  climate  for  horses,  but  the  best  salted  to  their 

constitution. 

«  »  •  «  «  •  • 

''  The  shankbone  of  a  blood-horse  is  solid  and  close  in  its  contexture,  the  cavit^L 
scarcely  admitting  a  straw ;  whereas  the  shank  of  a  cart-horse  Is  very  porous,  ana 
will  almost  admit  your  finger." 

No  human  history  equals  it  in  point  of  accuracy,  nor  human  pedigree  in  point  oT 
purity  of  blood.  His  genealogy  is  traced  throu|;h  many  generations,  back  to  his  Essfi^ 
ern  origin  without  a  shadow  of  doubt.  (Spurious  pedigrees,  though  sometimes  al-r 
tempted,  are  easily  detected  by  the  experienced  pedigreeist.)  This  animal  is  admiref* 
by  all  men,  but  by  tbe  uninformed  as  a  beautiful  creature,  many  of  whom  imagine  ho 
is  bred  ifor  the  race-course  only,  and  is  fit  for  nothing  else,  has  no  other  value  thaft^^ 
occasionally  to  contribute  to  the  amusement  and  sport  of  the  public.    This  is  ane^rK" 

gious  errurr  The  race-course  is  only  the  school  to  educate  and  prepare  him  to  exhibil 
is  wonderful  powers  in  competition  with  the  best  of  the  royal  family.  The  rsoo- 
course  is,  therefore,  a  necessity,  for  through  its  instrumentality  the  blood-horse  hai^ 
been  brought  to  his  present  high  degree  of  perfection.  Haman  judgment  is  often  ift 
error,  but  on  no  subject  more  frequently  than  in  the  opinion  we  form  of  the  relativa 
power  and  value  of  the  horse.  It  is  as  easy  to  judge  of  the  powers  and  qualities  cT 
man  by  the  eye,  and  all  will  admit  the  fallibility  of  such  judgment.  No,  we  can  onj^ 
judge  correctly  of  the  intellectual  and  moral  worth  of  our  great  men  when  we  vi««?| 
them  on  the  world's  stage  in  competition  with  distinguished  competitors.  • ! 

Without  the  theater  the  world  could  never  have  known  those  distinguished  deUft^' i 
eators  of  human  character  whose  names  now  fill  many  an  honored  page  in  hooiaa  | 

history.  ^ 

Without  the  race-course  the  world  would  never  have  known  of  tbe  great  powenoT 
^exin^ton  and  Vandal,  the  horses  which  have  contributed  more  to  the  improvemeal 
mr  norses  in  later  years  than  any  others 

aware  of  the  prejudices  existing  against  the  race-course  by  religionists,  generally 
mt  of  its  immoral  tendency ;  that  these  prejudices  are  not  utogether  groood* 
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!«•  I  Admit,  bat  that  the  imnMrklitiM  of  k  well  kppoint«d  and  well  re^D)Rt«dn 
■re  greatly  maenified  b;  (boae  who  know  the  least  of  tlieir  operatiuuB  I  am  perfectiv 
■ttutieil;  that  it  may  be  still  further  iinproted,auil  allcibji^ctiunablo  feat iircH  removed, 
lesmegtl;  desire.  From  my  observation  I  can  affirm  that  vice  aud  imuiorality  do  not 
ftecesHarilj  attach  to  racing,  and  that  a  gentleman,  wbcn  guided  by  pnidence,  i 


araee  this  fascinating  out-dour  umnsemeut,  and  the  development  of 
I  me  nooieai  of  all  domestic  animals  without  imuaiiing  liia  fortune  or  sustain  the 
t  reflectioD  upon  his  morality,  and  demoDHtrnte  tliat  untaltird  honor  and  inlegrily  of 


eite  General  WashingtoD,  the  father  of  his  country,  aod  General  Andrew  Jackson  as 
Ainiug  eiamplea  of  Uie  true  and  keen  sportsmen,  fond  of  the  thoroughbred  liurse  and 
toe  hounds. 


ORIGIN  OV  T 

The  English  thorongh-bred  la  descended  from  the  Darley  Arabian,  imported  into 
Bngland  in  1703,  beincthenfonr  yeaia  old,  and  the  toandation  of  the  present  improved 
■ock  of  Bngliah  race-horaae  ia  to  be  attribnted  to  the  Darley  aad  Qoldolpfain  Arabian. 
Tboogb  prevloiiB  to  the  importation  of  the  Dnrley  into  li^ngland,  several  Barbs,  Tnrka. 
■nd  Arabians,  mares  as  well  aa  horses,  had  been  brought  into  that  conntry,  and  croaaed 
m  each  other ;  bnt  none  of  them  had  been  able  to  establish  any  imposing  reputation 
ty  imparting  to  their  stock  that  aize,  bone,  atrengtb,  and  anbatanoe,  those  extraordi- 
nry  and  aneqnated  powera  of  apeed  and  continnance  which  were  afterwards  attained 
Aroogh  the  agency  of  this  noble  animal. 

Por  the  benefit,  and  I  hope  for  the  pleasnre  of  my  bearers,  I  will  append  here  the 
4aaeHptioD  of  the  two  atalliona.  the  Darley  and  IHoldolpbin. 

Tbe  Darley  Arabian  waa  a  bay  horse,  15  hands  higb.  strongly  and  elegantly  formed, 
with  a  blaze  in  bis  tace  and  bia  near  fore-foot,  and  both  hind  feet  white. 

The  Cki] dolphin  Arabian  followed  the  Darley,  and  twenty-Qve  years  later,  and  though 
1b  enjoyed  greater  reputation  than  the  Darley,  many  writers  of  that  day  attribnte  his 
■KceH)  to  the  advantage  of  the  labors  and  improvement  of  stock  accomplisbed  by  the 
Barley.  Flying  Cbildera  and  Eclipse,  the  swiftest  beyond  a  donbt  of  all  qnadiupeds 
•f  tbat  time,  were  the  son  and  grandson  of  the  Darley  Arabian. 

The  Goldolphin  was  an  entire  brown  bay  in  color,  15  bands  in  height,  of  great  aab- 
•Unce,  of  the  trnest  conformation  for  atrengtb  and  action,  bearing  every  indicatioDof 
arcal  connier,  a  horae  of  the  deaert.  He  had  mottles  on  the  buttocks  and  creat,  with 
a  small  streak  of  white  upon  the  hinder  heels.  He  was  imported  into  France  IVom 
•ome  capital  or  royal  atod  in  Barbary.  He  ia  aaid  to  have  been  foaled  in  17^4.  Mr. 
Coke  bronght  him  over  from  France  and  gave  him  to  Williams,  master  of  St.  James 
Coffee  HoDse,  who  presented  him  to  the  Earl  of  Ooldolphin.  He  ia  aaid  by  French 
viitera  to  have  been  bought  for  W  Ionia,  about  (75.  He  died  in  1753,  the  moatauoaesa- 
fal  aa  a  atallion  of  any  foreisn  home  before  oi  since  imported  into  England.  * 

To  Sam  np  from  my  readmg,  I  think  the  English  raoe-horae  derives  much  of  hia 
baanty  and  speed  from  the  Arabian  ;  hia  atrengtb  and  stride  from  the  Barb,  and  hia 
^ze  and  heiglit  from  the  Turk. 

Tbeflrat  thorough-bred  horses  imported  to  this  country  were  to  the  State  of  Virginia, 
■nd  were  BuUe  Rock,  imported  in  1730,  before  the  Bevolution.  He  was  foaled  171", 
nd  traoee  back  to  1669, 1686,  and  1584,  and  Dabster,  imported  in  1741.  Since  that  date 
■fllious  have  been  expended  in  the  importation  of  atalliona  and  mares  from  England 
■Bd  France. 

1  present  here  a  liat  of  those  horses  imported  to  this  conntry,  which  have  left  the 
mat  laating  impreaa  npon  the  blood-stock  of  Amerioa,  named  in  the  order  of  merit,  viz ; 
Diomed,  Glencoe,  Priam,  Lieamlngton,  and  Bonnie  Scotland.  The  most  noted  of  our 
lativB  atallions  are  Sir  Archy,  Hedoo,  Lexington,  Vandal,  Longfellow,  Virgil,  En- 

The  most  noted  of  the  brood-marea  of  England  have  been  Pocahontas,  by  Glencoe ; 
Qneeii  Mary,  by  Gladiator  ;  and  Alice  Hawthorne,  by  Melbourne  or  Windhonnd, 

The  moat  noted  mares  Imported  to  this  conntry  are  Oatlopode,  Britannia,  and  Weath- 
•witch. 

The  most  noted  of  native  marea  are  Reel,  hj  Olencoe ;  Magnolia,  by  Glencoe ;  Pica- 
|9ne,  by  Uedoo  ;  Madeline,  by  Boston ;  Sally  Lewis,  by  Qlencoe ;  Haggle  B  B,  by  Imp. 
Australian;  Madeira,  by  Lexington ;  Nevada,  by  Iirxington ;  Naotura,  by  Brawoars 
felipsej  Susan  Ann,  by  Lexington;  Vesper  Light,  by  Childe  Harold;  Farfalelta,  by 
Australian;  and  Fiorine,  by  Lexington. 

In  breeding,  the  reqniaitea  for  a  atallion  are :  1st,  pnrity  of  pedigree ;  2d,  perfection 
•(form;  3d,  perfbrmanoe  on  the  tnrf;  4tb,  smooth,  eajiy  action;  5tti,  strong  consti- 
tation  and  good  tamper  or  disposition;  6  th,  nuquestioned  con  rage.    In  selecting  hrood- 

*  He  was  a  Barb. 
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mares,  have  an  eye  to  purity  of  pedigree,  and  that  they  sprioe  from  a  family  of  m 
peiforuiere  on  the  torf.    Then  select  mares  that  are  sound,  healthy,  larKe-bodied, 
cions  in  trunk,  and  who  yield  a  large  quantity  of  milk  ;  in  other  words,  wlio  are 
nurses;  due  care  should  be  given  in  the  selection  of  mares,  as  they  oontribate  more 
stature  and  constitution  than  the  sire.    I  prefer  the  heavy-bodied  mare,  15  hands  1 
inch  to  15i  hands  in  height. 

The  stallion  and  mare  should  be  mated,  with  a  view  to  the  differeoee  in  blood. and 
to  correct  any  defect  in  form  that  may  exist  in  the  one  or  the  other,  in  order  to  attaia 
the  best  results.  The  mare,  after  being  stinted  to  the  horse,  should  be  tried  evciy 
tenth  day  for  sixty  consecutive  days,  or  until  she  goes  out  of  season,  keeping  her  in  a 
quiet  place  until  she  has  conceived.  The  period  of  gestation,  for  a  mare,  is  aboat  elev«a 
calendar  months  and  nine  days.  While  carrying  the  foal,  the  mare  should  be  provided 
with  a  comfortable  paddock,  or  four  or  five  mares  to  a  six  or  eight  acre  paddock,  witk 
a  good  shelter  or  box  stall  (14  by  16  feet),  and  given  a  liberal  supply  of  soaud  Indian 
corn,  oats,  or  barley,  and  good  timothy  Lay,  having  access  to  pure  water;  ahe  ahoaid 
be  permitted  to  run  out  in  paddock  in  all  weather  that  is  suitable,  and  confined  ia 
stall  when  the  weather  is  cold  or  disagreeajl>le,  especially  a  damp  cold ;  a  <dear,  diy 
cold  it  is  better  for  the  mare  to  run.  The  strength  of  the  foal,  and  snbseqaent  aseiol- 
ness  and  size  of  the  hone  depends  largely,  in  my  opinion,  on  the  care  and  attentka 
bestowed  on  the  dam  while  carrying  the  foal. 

About  the  time  when  you  suppose  the  mare  will  bring  forth  her  colt,  ahe  alioold  be 
carefully  attended  by  a  competent  stud-groom,  who  can  assist  her  if  anything  wnmf 
takes  place.  The  mare  should  never  be  permitted  to  foal  in  a  paddock  that  has  rm- 
ning  water  in  it,  as  she  will  certainly  go  to  water  after  her  delivery  (she  being  £&vtt- 
isb),  the  yonug  foal  will  follow,  and  I  have  known  them,  when  staggering  about 
like  a  drunken  man,  fall  into  running  water  of  the  depth  of  three  incbee  and  be 
drowned.  As  soon  as  foal  is  dropped,  the  breeder  should  record  the  date  of  foaling, 
the  sire,  dam,  the  sex,  and  color,  and  the  markings,  with  minute  care.  The  foal  should 
be  gently  and  tenderly  handled  for  the  first  eight  days,  until  it  will  come  and  lick  »alt 
from  the  hand,  and  the  mare  should  not  be  permitted  to  go  out  where  the  foal  can  lay 
down  on  the  damp,  cold  ground,  nntil  it  is  four  or  five  days  old.  The  foal  shoald  nra 
with  its  dam  until  weaning  time;  say,  if  foaled  in  the  spring,  antil  middle  of  October 
or  Ist  November;  the  foal  should  be  fed  with  good  oats  or  ground  barley  from  the  time 
it  is  two  mouths  old  (a  pen  at  the  end  of  the  trough,  where  the  mares  are  fed«  ahoaid 
be  made  for  the  purpose  of  feeding  the  young  things,  so  that  the  mares  cannot  inter- 
fere with  them  when  feeding).  The  modus  operandi  of  weaning^  the  colt  (which  we 
do  at  any  time  from  middle  of  October  to  middle  of  November,  in  Tennesasee),  is  to 
bring  the  dam  with  its  foal  to  the  stall  which  the  foal  is  to  occupy  (nsoally  10  by  1:2 
feet).  The  foal  is  placed  next  to  one  of  the  sides  of  the  stall,  and  the  dam  is  held  by 
two  men  against  tne  foal,  when  the  stud-groom  passes  nnder  the  neok  of  the  mare  and 
places  the  halter  over  the  colt's  head  and  buckles  it  on.  By  this  process  the  first  lesacm 
IS  given  quickly,  quietly,  and  gently ;  the  foal  can  neither  go  backwards  or  lunge  forward, 
and  can  only  dodge  its  bead  a  little.  After  haltering  fix  a  strong  plow-line  cord,  7  or  6 
feet  in  length,  to  the  ring  of  halt>er,  and  throw  the  cord  upon  the  ground  or  floor;  this 
serves  the  double  purpose  of  catching  the  foal  easily  when  you  enter  the  stall,  by  taking 
up  quietly  the  end  of  cord ;  also  serves  to  teach  the  colt  to  stop  when  it  steps  on  the 
cord,  and  gives  it  the  first  lesson  in  obeying  the  check ;  then  let  the  colt  remain  in  tiie 
stall  three  or  four  days  before  leading  out  into  the  stable-yard,  giving  it  one  or  two 
lessons  each  day  in  the  stable,  by  pulling  the  cord  and  turning  it  about ;  after  three  or 
four  days,  when  it  has  forgotten  its  dam  somewhat,  fasten  an  extra  length  of  cud, 
making  15  or  20  feet,  and  lead  out,  having  a  man  in  rear  of  tbe  colt  to  motion  at  it, 
with  whip  to  drive  it  along ;  walk  it  about  quietly  for  ten  or  fifteen  minutes  (tbe 
first  lesson),  give  a  bunch  of  green  grass,  and  return  it  to  stall;  continue  this  lesson 
from  day  to  day  until  they  are  gentle  enough  to  turn  out  in  paddock  and  catch  np 
handily. 

Barley  paddocks  should  be  provided,  and  in  all  suitable  weather  the  weanlingashonM 
be  out  in  paddocks — the  colts  separated  from  the  fillies  when  foals  are  weaned.  The 
udder  of  mare  should  be  bathed  in  camphor  dissolved  in  alcohol,  and  then  well  greased 
with  lard.  The  mare  should  be  closely  noticed,  after  being  turned  away,  to  see  that 
fever  does  not  set  in  the  odder.  Each  weanling  should  be  provided  with  a  well-venti- 
lated box-stall  (ten  or  twelve  feet),  and  fed  thrice  every  day  when  stabled  or  twice  a  day 
when  running  on  barley  paddock,  mixing  a  little  bran  now  and  then  with  their  oaUor 
giving  a  mash  to  keep  the  body  in  proper  state.  In  the  spring  the  addition  of  a  table- 
spoonful  of  ground  flaxseed  two  or  three  times  a  week  in  a  mash  is  very  beneficial. 
Keep  their  stalls  well  cleansed,  with  good  straw  (wheat  or  oats)  bedding.  In  one  cor- 
ner of  feed-box  keep  a  small  box  supplied  with  salt  and  hickory  or  cob  aahes  mixed, 
as  the  salt  causes  them  to  eat  more  bay,  and  this  causes  full  bodies  and  proper  shape 
of  ribs.  The  weanling  should  be  stalled  every  night  throngh  the  winter.  Bdy  plan  of 
grooming  the  young  animals  (which  I  begin  about  Ist  of  April,  preparatory  to  annual 
sule  about  May  1)  is  to  place  a  ring  at  either  side  of  the  stall,  about  midway  the  side 
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«f  stall;  tboD  have  a  stont  oord,  with  snaps  In  both  ends  (this  cord  mnst  be  long 
•Qough  t^  be  a  little  slack  when  the  snaps  are  fastened  into  the  rinKs) ;  pass  this  cord 
IhroQ^h  the  halter-ring  of  colt,  and  fasten  snaps  into  the  rings  in  side  of  stalls.  The 
4M>lt  can  slide  along  the  cord,  and  as  it  yields  somewhat  to  him  it  prevents  the  attempt 
to  rear,  which  he  wonld  do  if  too  unyielding.  This  arrangement — an  invention  of  my 
owQ  so  far  as  I  am  advised — saves  the  expense  of  a  hand  when  cleaning  off  the  colts. 
The  best  mode  for  the  breeder  to  dispose  of  them  is  to  have  an  annnal  sale  at  some 
4ate  between  1st  of  May  and  1st  of  June  of  each  year,  and  dispose  of  his  entire  prod- 
uce without  reservation  or  exception,  and  no  by-bidding,  at  public  outcry  for  cash. 

Hie  stallions  should  each  have  a  paddock  of  one  or  two  acres,  well  set  in  grass,  and 
the  exception  should  be  to  confine  them  to  the  stable ;  never  have  them  shod  unless 
•700  are  nsing  for  saddle ;  a  plenty  of  exercise  and  running  out  la  the  health  of  the 
itallioQ,  enabling  him  to  get  stronger  and  better  produce. 

I  offer  here  a  few  general  remarks,  by  way  of  summary,  on  the  art  of  breeding. 

It  is  nnreasonable  to  expect  that  our  endeavors  will,  in  every  instance,  be  crowned 
tritb  success.    Persoverance  seldom  fails. 

The  breeder  who  selecta  his  stallions  with  peculiar  care,  nice  discrimination,  and 
particular  regard  to  pedigree,  justness  of  proportion,  size,  powers,  temper,  constitution, 
«Dd  the  essential  qualities  of  speed  and  bottom,  at  the  same  time  crossing  the  blood 
of  bis  mares  Judiciously,  endeavoring  also  to  remedy  the  personal  defects,  deficient 
yroperties,  and  inferior  qualities  of  the  mare,  by  the  beauty,  admirable  properties,  and 
srilliaot  qualities  of  the  horse,  or  vice  versot  will  be  more  likely  to  succeed  in  producing 
%  beautiful  and  unexceptionable  race  of  horses  than  the  person  who  pays  little  or  no 
ittention  to  all  or  any  of  the  particulars  I  have  enumerated. 

The  breeder  of  any  description  of  domestic  animal  must  possess  a  thurongh  knowl- 
edge of  the  species  of  stock  he  is  breeding,  a  decided  taste  and  fancy  for  it,  and  a  dis- 
firimlDatiug  judgment.  He  must  in  the  stock  business,  as  in  agriculture,  be  a  student 
1&  all  things  that  pertain  to  it«  otherwise  he  will  surely  fail  to  accomplish  the  highest 
Walts  attainable. 

It  is  the  interest  of  every  breeder  in  forming  a  stud  to  purchase  such  mares  as  are 
free  from  all  hereditary  infirmities  and  have  produced  winners ;  and  to  select  stallions 
which  not  only  are  of  acknowledged  celebrity  on  the  turf,  but  which  ha?e  proved 
themselves  good  stock  |;etters.  Speculative  experiments  may  suit  gentlemen  of  large 
'fertnnes,  but  the  judicious  breeder,  aware  of  the  expense  which  might  be  incurred, 
tODfioes  himself  to  the  established  practice  of  men  whose  experience  and  success  in 
'llreeding  render  them  worthy  of  imitation. 

,  England  has  long  been  regarded  as  the  nursery  of  the  thoroughbred  horse,  but  it 
4nQat  be  gratifying  to  every  American  to  know  that  our  own  country,  through  her 
l^ncky  representatives,  Mr.  Pierre  Lorillard  and  Mr.  James  R.  Keene,  have  wrested 
^^Km  her  the  palm  of  excellence  and  superiority  for  1881,  and  I  may  here  add  that 
pnropean  people  are  fast  learbing  that  America  and  Americans  are  irrepressible  and 
invincible  in  all  things  that  make  a  nation  and  people  great,  accomplished,  happy,  and 
that  tends  to  individual  prosperity. 

'  Id  conclusion,  permit  me  to  state  that  a  more  suitable  country  than  Tennessee  is  not 
JId  be  foand  on  the  face  of  the  habitable  globe  for  the  rearing  of  the  blood-horse  or  any 
Either  breed  of  domestic  animals.  Indeed,  Tennessee  seems  peculiarly  calculated  and 
^idapted  to  the  purpose  of  breediug  and  training  horses  for  racing  or  the  sports  of  the 
afield;  the  purity,  elasticity,  and  salubrity  of  the  air,  arising  from  its  free  circulation, 
^  tempei'ature  of  the  climate  being  about  the  same  latitude  as  his  native  country, 
-^bia  and  the  Barbary  States  (36^  to  37^),  the  luxuriance,  sweetness,  and  variety  01 
'we  herbage,  the  excellence  of  the  water,  quality  of  the  grain,  varied  and  diversified 
^^^  of  tbe  country,  short  and  mild  winters,  neither  too  cold  nor  too  hot,  are  benefits 
^hich  few  other  States  or  countries  afford  in  an  equal  degree. 

The  President.  The  questions  presented  in  the  admirable  paper  to 
"thich  you  have  just  listened  are  now  open  for  debate. 
;  This  paper,  as  you  all  know,  was  upon  the  "  Blood-Horse,"  and  is  really 
^  introductory  to  the  whole  question  of  horse-breeding  in  this  country. 
jS^ow,  it  certainly  would  be  unwise  in  a  convention  like  this — a  conven- 
tion of  Americans — to  stop  short  and  deal  with  nothing  but  the  blood- 
'iorse — ^an  animal  which  is  the  result  of  importations  into  this  country 
through  a  long  series  of  years.  As  you  have  learned  from  this  admir- 
able essay,  the  ramifications  of  the  blood  of  the  blood-horse,  in  the 
Various  channels,  are  as  important  as  that  of  the  introduction  of  the 
^orse  himself. 

•  Let  me  for  a  moment  call  General  Jackson's  attention  to  one  point 
•with  regard  to  the  horse  with  w^hich  he  has  been  dealing,  and  I  think 
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it  is  proper  to  say  it  here,  because  it  is  a  matter  which  afamild  Deverbe: 
forgotten  by  those  who  are  interested  in  breeding.  What  is  called tkft 
blood-horse  is  known  as  a  thoroughbred  horse,  and  the  term  thorovj^ 
bred  applies  to  no  living  animal  except  the  horse.  I  hear  gentlenun 
talking  about  thoroughbred  Short-horns,  thoroughbred  AyrshiR% 
and  thoroughbred  Jerseys  and  Devons,  and  after  the  most  careful i»- 
vestigatiou  I  have  satisfied  my  mind  that  the  term  applies  to  honw 
alone,  and  constitutes  a  breed  of  horses  which  has  descended  fron* 
family  known  as  thoroughbreds,  and  are  just  as  distinct  as  the  €lyd€»> 
dales,  or  any  other  breeds  which  have  been  kept  distinct  for  centnriefi. 
The  term  thoroughbred  is  exactly  like  the  term  Kornian  or  Pen*- 
eron.  But  when  you  undertake  to  say  that  you  have  a  thoroaghbrd 
Jersey,  you  simply  misapply  the  term,  and  use  the  name  of  a  raeeil 
horses  to  describe  your  cattle.  You  may  have  pure  bred  Jerseys  and 
short-horns,  but  when  you  have  a  short-horn  bull  every  breeder  takM 
it  for  granted  that  that  bull  is  reconled  in  the  herd  book,  which  oagftl 
to  be  an  indication  that  there  is  little  doubt  about  his  breeding.  1 
state  this  simply  because  I  have  ascertained  from  the  best  authori^ 
that  this  is  right,  and  1  am  very  anxious  to  see  these  terms  as  aces- 
rately  used  in  our  country  as  they  are  in  foreign  countries.  Have,  then, 
on  our  lists  and  programmes  of  agricultural  societies  no  more  tboroagk' 
bred  Jerseys,  for  there  are  no  such  things  on  earth.  Let  it  be  Devoid 
or  Jerseys,  or  Ayrshires,  or  Shorthorns,  and  take  it  for  granted  tM 
every  honest  American  that  brings  his  animals  (o  the  farm  has  back  al 
the  name  a  record  in  the  herd  book,  and  can  show  that,  and  let  that  b« 
sufficient. 

General  Jackson  has  stated  very  properly  that  there  is  no  sad 
thing  as  a  horse  of  all  work  ;  and  yet  there  is  a  hor^e  in  this  coanti] 
so  compact,  so  firm,  so  well-balanced,  so  wise,  so  sagacious  that  hecoft 
stitutes  for  the  farm  what  may  be  termed  a  horse  of  all  work.  Tme, 
he  has  not  the  qualities  that  have  been  inherited  through  long  gencft 
tions  from  animals  that  were  high  bred,  but  he  belongs  toafami^ 
that  for  generations  has  been  toiling  along  side  by  side  with  his  iDdi» 
trious  and  independent  master  until,  like  him,  he  has  become  a  pflH 
and  parcel  of  the  great  American  industry%  The  American  horseiJ 
really  the  most  sagacious  and  well-balanced  of  animals ;  there  is « 
violence  or  impatience  about  him  ;  he  stands  until  he  is  told  to  start 
If  he  will  not,  he  does  not  belong  to  that  family  which  I  am  describiuj 
While  to  that  race  which  manifest  their  desire  to  start,  the  horse  1W 
you  cannot  hold  when  his  head  is  turned  in  the  direction  he  is  to  nffl, 
the  horse  that  possesses  the  resolute  determination  to  arrive  first  al 
the  goal,  is  the  thoroughbred,  and  this  constitutes  his  value;  wheieU 
it  is  the  mild  eye,  the  perfect  quietness,  and  deliberate  action  of  ti* 
American  horse  that  constitute  his  true  value.  Every  man  who  under 
stands  how  to  break  a  horse  knows  that  the  first  thing  necessary  til 
teach  him  is  to  stay  where  he  places  him  until  he  orders  him  to  gooa 

This  American  horse,  which  is  really  a  horse  of  all  work,  is  not  rfr 
markable  for  his  size,  but  lor  his  intelligence  and  capacity  and  to 
strength,  which  is  astonishing.  The  Scotchman  breeds  his  Clydesdah 
for  the  heavy  draft  of  the  London  streets.  The  Frenchman  breeds  M 
Percherons  for  the  same  purpose,  and  for  hauling  heavy  omnibnsesalonj 
the  highways  of  France.  They  constitute  very  powerful  and  valaaW< 
breeds  of  horses,  but  I  can  take  you  into  New  Hampshire,  Maine| 
Ohio,  Pennsylvania,  Michigan,  and  all  along  the  northern  line  and  fiw 
horses  of  smaller  size  whose  vigorous  organizations  give  them  strcng^ 
equal  to  that  of  their  more  ponderous  brethren.    It  is  not  the  sittw 
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a  horse  any  more  than  it  is  the  size  of  a  man  which  constitutes  his 
strength.  It  is  not  the  size  that  constitutes  strength,  bat  the  well- 
balanced,  unifonn,  muscalar  animal  organization,  which,  when  called 
tQpon,  knows  where  to  apply  strength.  There  was  a  small  horse  brought 
into  the  State  of  Vermont  about  a  century  ago,  known  as  Justin  Mor- 
"gsm,  a  fair  type  of  the  American.  He  was  small.  I  doubt  whether  he 
was  over  fourteen  hands  and  an  inch  high,  and  he  never  weighed  over 
900  pounds,  and  that  was  the  horse  which  laid  the  foundation  of  that 
powerful  race  to  which  I  have  alluded.  The  holiday  business  of  that 
korse  was  to  compete  in  trials  of  strength  at  a  dead-pull,  and  he  could 
iOat  pull  any  horse  in  the  State  of  Vermont.  It  was  that  wonderful 
ubalance  of  power  that  gave  him  his  strength.  This  is  the  style  of  horse 
that  goes  on  hour  after  hour,  in  summer's  sun  and  winter's  cold,  day  and 
anght,  and  is  never  weary.  He  is  a  good  horse  for  the  family.  He 
iknows  exactly  what  he  is  expected  to  do,  because  for  generations  he 
las  been  engaged  in  that  business  to  which  Americans  have  applied 
Mm.  It  has  been  truthfully  said  that  the  American  people  use  more 
horses  than  any  other  people  on  earth. 

Every  gentleman  wants  a  horse  for  his  family^  and  therefore  wants 
©ne  upon  which  he  can  rely.  The  American  community  is  not  a  walk- 
ing nor  a  riding  but  a  dnviiig  community.  They  have  used  the  horse 
^in  this  way  until  he  has  inherited  certain  instinctive  faculties  which 
iiQake  him  as  easily  taught  as  the  American  boy  himself.  Take  the 
iliorse  which  has  plowed  all  the  morniog  and  taken  the  family  to  drive 
bin  the  afternoon,  and  you  will  find  he  has  inherited  for  generations  all 
that  solid  common  sense  which  a  horse  will  get  a^  well  aa  a  man  if  he 
lis  taught ;  and  there  is  no  more  trouble  in  breaking  such  a  colt  than 
»tiliere  is  in  disciplining  an  intelligent  boy.  I  have  seen  hundreds  of 
these  horses  harnessed  for  the  first  time,  and  take  to  it  as  uaturall^"-  as 
to  the  first  quart  of  oat«  fed  to  them.  That  is  the  difiference  between 
the  American  horse  and  other  horses  that  are  not  taught  and  used  as 
he  is. 

As  a  member  of  this  family  there  is  that  powerful  animal  known  as 
'the  American  trotting  horse.  He  is  not  valuable  because  of  his 
^achievements  on  the  track  alone,  but  for  all  those  qualities  which  make 
I  a  horse  useful  and  reliable.  The  trotting  horse  must  be  as  steady  on 
the  track  as  the  driver,  and  perhaps  a  little  more  holiest.  [Laughter.] 
He  must  know  precisely  how  to  manage  himself,  and  must  be  pos- 
^sessed  of  all  those  muscular  powers,  that  determination  and  will  and 
dehberation  which  enable  him  to  succeed  under  all  adverse  circum- 
:atance8.  I  l|ave  seen  many  a  trotting  horse  fail  utterly  on  the  track, 
because  his  disposition  was  unfit  for  the  struggle  there.  He  was, 
perhaps,  hot  tempered,  impatient  under  restraint,  unwilling  to  con- 
tend inch  by  inch  in  the  hardest  possible  way  for  the  victory.  We 
have  a  horse  bred  for  the  track,  and  when  so  bred  he  inherits  all  the 
traits  valuable  in  a  farm  horse. 

Mr.  Jefterson  said,  and  I  wish  that  General  Jackson  had  alluded  to 
it,  that  the  long  stride  of  the  thoroughbred  would  be  felt  at  the  plow  on 
*  long  summer  day.  So,  I  say  that  the  steady,  even  gait  of  the  trot- 
ting horse,  which  our  English  and  French  friends  recognize  when  they 
oome  to  this  country — that  long,  springing  stride  makes  him  good  on 
the  road,  and  one  of  the  best  work  horses  on  earth. 

Now,  if  you  will  examine  the  origin  of  the  American  trotting  horse 
you  will  find  that  while  the  blood,  wind,  nerve,  and  strength  of  the 
thoroughbred  horse  lies  at  the  foundation,  it  is  the  French  blood  that 
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gives  bim  his  speed  and  stride.    I  suppose  that  to-day  the  best  families 
of  trotting  horses  are  north  of  the  latitude  of  Washington. 

Some  of  the  descendants  of  the  best  families  of  trotting  horses  south 
of  the  Ohio  River  can  be  found  in  Tennessee  and  Kentucky.  The  wholei 
family  of  Pilots  sprung  from  a  horse  known  as  Pilot,  jr.,  a  horse  which* 
has  the  reputation  of  having  produced  a  large  family  of  fast  trotting" 
horses;  and  Pilot,  jr.,  was  a  Canadian  horse.  The  Clays,  another 
family  of  trotters,  are  descended  from  Surry,  a  mare  that  was  sent  from 
Canada  into  New  Jersey.  If  you  will  examine  the  fine  form  and  move- 
ment of  the  American  trotter,  you  will  see  that  it  was  the  French  blood 
that  gave  them  their  stride  on  the  track,  and  the  thorough  blood  that 
gave  them  their  spirit  and  endurance.  Unite  the  stride  of  the  Canadian 
with  the  wind  of  the  thoroughbred,  and  you  will  have  the  most  power- 
ful horse  on  earth. 

I  make  these  suggestions  with  regard  to  the  trotting  horse  because 
he  is  entitled  to  consideration  here,  as  a  fine  type  of  the  family  to  which 
he  belongs. 

What  General  Jackson  has  said  about  the  management  of  colts  should 
not  be  forgotten.  There  are  thousands  of  horses  and  foals  wasted  ao- 
nually  by  neglect.  We  could  raise  a  great  additional  number  of  good 
horses  if  the  proper  care  were  bestowed  upon  the  foals  and  colts.  The 
value  of  a  horse  bought  in  a  Western  market  would  be  largely  increased 
if  treated  with  more  care  under  the  rule  General  Jackson  lays  down. 
Take  a  car-load  of  horses  from  the  Western  farms,  shipped  before  they 
have  any  knowledge  of  their  work.  They  are  all  fed  to  great  propor- 
tions, and  before  they  have  attained  their  full  strength  they  are  sent  to 
market,  assigned  to  work,  and  six  out  of  ten  are  ruined  in  early  life. 

The  breeding  of  many  of  these  horses  is  admirable.  Improved  as 
they  are  by  the  admixture  of  Perclieron  and  Clydesdale  blood,  they 
will  undoubtedly  be  modified  by  climate  and  improved  by  the  American 
breeding,  until  in  the  end  they  will  constitute  some  of  the  best  horses 
we  have.  Among  them  are  American  horses  bred  outof  this  admixture^ 
with  the  North  American  blood,  and  I  think  they  will  be  so  developed 
as  to  furnish  us  with  some  of  our  finest  carriage-horses. 

I  trust  I  shall  be  excused  for  occupying  so  much  of  the  time  of  the 
convention,  and  I  shall  listen  with  pleasure  to  the  discussion. 

General  Jackson.  1  am  very  glad  we  are  on  so  broa<l  a  ground.  I 
rise  simply  to  correct  an  erroneous  impression  as  regards  the  violent 
temper  of  the  thoroughbred.  While  a  spirited  animal,  as  stated  in  my 
address,  I  have  always  found  them  tlie  most  sensible  animals. 

I  have  driven  to  my  carriage  a  pair  as  gentle  as  any  borses  I  ever 
used,  and  have  seen  them  subjected  to  the  most  severe  tests — in  one 
case  to  the  sight  of  a  bull  calf,  with  a  tin-pail  tied  to  his  tail,  coming 
down  the  street,  bleating  at  every  step. 

The  President.  I  did  not  mean  that  they  were  violent  in  their  tem- 
per, only  that  they  were  impetuous. 

General  Jackson.  I  accept  the  explanation  of  our  worthy  president^ 
and  agree  with  him  in  the  facts  he  has  stated  with  regard  to  their 
adaptability  for  driving  horses.  I  do  not  claim  that  they  are  the  best 
animal  for  driWng.  I  agree  in  the  views  expressed  by  the  honorable 
Commissioner,  that  these  horses  are  most  too  impetuous  for  driving 
horses ;  thereiore,  the  English  have  the  correct  view  on  this  subject, 
even  for  their  satldle-horses — a  three-quarter  blood-horse.  These  are 
the  horses  we  have  in  the  South  for  saddle-horses.  I  will  st^ite  that 
much  depends  upon  the  training  of  the  animal.  You  have  doubtless 
observed  w^here  the  deficiency  or  difficulty  is.    When  the  thoroughbred 
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18  heated  on  the  race-coarse,  driven  back  and  forth  before  the  heat,  he 
has  been  given  too  mnch  work,  and  when  bronght  np  there  is  an  indis- 
position and  fretfiilness  at  the  starting  point ;  but  show  me  the  animal 
that  has  been  carefully  and  pi'operly  handled  upon  the  track,  and  how 
differently  he  approaches  it,  and  how  quickly  he  shows  the  result  of 
proper  care. 

Dr.  LoRiNa.  Have  not  those  horses  been  the  most  successful  on  the 
race  track  f 

Gendtal  Jackson.  Yes,  sir ;  let  me  see  the  animal  controlled  by  ex- 
citement, starting,  and  exhibiting  a  kind  of  shakiness,  and  I  know  that  that 
horse  cannot  win  a  race  or  a  hejit.  What  wins  is  a  quick,  well  mannered 
horse  tbat  moves  in  a  quiet  way  making  no  pretensions ;  that  is  the 
dangerous  horse.  I  have  seen  a  horse  awaiting  the  start  not  moving 
from  his  position,  not  casting  his  eye  either  to  the  right  or  the  left, 
and  moving  up  quietly  and  off  at  the  tap  of  the  drum  and  not  before. 
There  is  a  greiat  deal  in  the  training  of  the  horse.  I  feel  that  this  was 
the  case  with  the  horses  got  by  Missouri.  He  did  not  produce  the  best 
racers,  and  I  believe  that  the  produce  derived  much  of  their  nervous 
disposition  and  their  fine  knee  action  from  him,  and  this  has  made  them 
such  valuable  trotting  horses.  There  is  no  gentleman  who  admires  the 
American  horse  more  than  I  do ;  but  it  is  a  cross  of  the  thorousrhbred 
stallion  upon  the  trotting  mare  that  influences  that  blood  in  the  prod- 
uce, which  is  80  much  needed  to  quiet  the  temper  of  the  animal,  and 
give  that  knee  action  indispensable  to  the  trotting  horse.  That  is  the 
true  course  in  my  opinion.  So  far,  we  agree  in  that  idea.  I  have  most 
valuable  strains  of  it.  The  blood  of  that  strain  we  have  in  my  country, 
we  dat^  back  to  the  American  horse.  Pilot  junior.  I  prefer  myself  for 
driving  while  not  wanting  so  much  speed,  an  easy  gait;  2.40  suits  me. 
I  do  not  care  so  much  for  speed.  I  prefer  a  little  more  beauty  in  my 
driving  horse.  I  drive  a  three-quarter  bred  horse,  a  gentle  animal,  hav- 
ing a  speed  of  about  2.40 ;  if  he  was  to  see  a  locomotive,  standing  in  the 
road  he  would  not  fear  it.  He  is  spirited,  but  yet  gentle.  These  horses 
have  more  of  the  motion  of  the  roadster  in  my  opinion  than  any  others. 

I  value  highly  the  American  horse,  but  I  do  not  like  them  for  the 
track.  I  want  a  short  clipping  motion,  which  never  produces  the  oscil- 
latory motion  in  the  buggy  like  that  of  a  bucket  swinging  in  a  well,  but 
like  that  which  the  locomotive  gives  to  the  train.  Any  length  of  stride 
that  swings  you  in  the  buggy  or  gives  a  side  motion  to  the  buggy,  is 
very  repugnant  indeed  to  me.  But  I  want  a  driving  horse  with  a  motion 
hke  that  of  the  locomotive.  I  have  found,  as  I  have  stated,  that  the 
cross  with  the  thoroughbred  produces  a  roadster  having  a  much  pref- 
erable gait  to  the  trotting  horse.  I  am  gratified  to  know  that  we  have 
a  distinct  breed  of  American  horses.  They  are  very  useful,  but  I  still 
doubt  the  correctness  of  the  claim  that  the  American  horse  is  of  more 
value  for  a  greater  variety  of  uses  than  the  thoroughbred.  Most  of  our 
jMJople  who  have  horses  will  tell  you  that  the  blooded  horse  makes  the 
hest  plow  horse,  the  best  child's  pon3%  the  best  harness  horse,  and  the 
best  horse  of  all  work. 

The  President.  I  have  not  forgotten  the  value  of  the  thoroughbred, 
and  know  what  a  fine  work  he  performs,  and  that  but  for  the  early  in- 
troduction of  such  strains  of  blood  as  that  ft'om  Messenger  we  should 
never  have  had  these  valuable  animals,  which  have  elevated  our  horses 
to  so  high  a  position  on  the  race  course.  I  have  alluded  to  the  old 
horse  Messenger,  and  I  could  show  further,  that  when  brought  into 
Pennsylvania  he  produced  no  trotters  who  became  fine  racers,  but  when 
removed  to  Long  Island,  and  along  the  northern  line  where  French 
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blood  was  found,  he  laid  the  foundation  of  the  most  remarkable  trotting 
horses  that  have  ever  been  in  this  country,  and  that  is  the  value  I  place 
upon  this  blooil. 

Mr.  Saunders,  of  Illinois,  said :  I'  desire  to  speak  briefly  in  reference 
to  one  point  you  raise  in  your  remarks.  It  has  been  very  common  in 
this  country  to  ascribe  all  trotting  excellence  of  our  American  horses 
10  one  single  thoroughbred  horse,  the  Messenger.  In  writing  a  good 
deal  on  that  subject  1  have  become  most  thoroughly  convinced  of  one 
])oint,  to  which  you  have  alhided,  and  that  is  that  the  outcross  of  French- 
Canadian  blood,  wherever  used  with  thoroughbred  strain  in  our  coun- 
try, has  always  produced  the  best  quality  of  trotting  horses,  and  I  at- 
tribute it  to  this  mixture.  It  is  this  same  French  strain  and  mingling 
which  produced  Morgan  and  Pilot  and  Copper  Bottom.  The  mare 
Surry  was  an  outcross  on  Henry  Clay.  We  found  no  trotting  excellence 
in  Kentucky  until  they  obtained  it  from  the  Pilots  and  Copper  Bottoms. 
In  reference  to  tlie  term  thoroughbred  1  must  beg  leave  to  differ 
slightly  upon  that  point.  I  believe  that  all  good  horses  are  entitled  to 
the  tenn,  but  it  has  become  quite  common,  even  in  England,  to  use  it 
in  other  connections.  Its  use  during  the  past  ten  or  twelve  years  ha3 
increased  wonderfully.  You  will  find  it  in  the  best  papers  in  England. 
Language  changes  as  we  advance  in  civilization,  and  it  is  now  common 
to  use  the  term  thoroughbred  as  synonymous  with  purely  bred.  You 
will  find  it  in  the  very  best  English  papers — the  Mark  Lane  Express, 
English  Agricultural  Gazette — ^the  terms  thoroughbred  Jerseys,  Devons, 
and  Ayrshires.  As  a  rule  it  may  be  well  to  confine  the  term  to  horses, 
because  it  is  the  name  of  a  breed  of  horses,  and  never  should  be  ap- 
plied to  horses  excepting  "  blood-horses,"  but,  as  I  say,  it  is  used  as 
sj'nonymous  with  purely  bred. 

The  President.  I  had  occasion  once  to  define  the  name  thorough- 
bred, and  my  impression  is  I  consulted  a  book  known  as  ^'  Stonehenge 
on  the  Horse,"  for  my  information.  I  am  perfectly  aware  that  the  prac- 
tice is  usually  as  Mr.  Saunders  says,  and  I  think  it  would  be  a  good 
example  to  set  our  English  neighbors,  and  a  very  good  way  of  helping 
them  to  realize  that  we  understand  ourselves  as  well  as  they  do,  to  let 
the  thoroughbred  horse  go  for  a  breed  of  horses,  and  wherever  the 
name  Ayrshire  or  Jersey  is  applied,  use  it  as  such.  If  necessary  to 
magnify  it  put  "  pure  blood"  at  the  head  of  it. 

General  Jackson  said :  I  do  not  wish  to  trespass  on  the  time  of 
others,  but  I  would  like  to  say  one  word  about  your  reference  to  George 
Wilkes.  When  in  Kentucky,  he  was  regarded  as  a  failure.  I  would 
state  that  in  breeding  the  blood-horse,  that  it  has  been  found,  and 
England  herself  has  come  to  the  same  conclusion,  that  this  blood  is 
impaired  in  the  ditterent  sections  of  the  country  by  breeding  too  closely 
in-and-in.  There  is  the  trouble,  and  the  judicious  crossing  of  the 
trotting  horse  and  the  other  is  very  necessary.  Take  the  thorough- 
bred Lexington.  He  was  a  successful  horse  on  the  turf,  but  in  England 
was  regarded  as  a  failure,  yet  now  has  a  peerless  representation,  and 
he  got  as  valuable  colts  as  any  horse  imported.  ^Numerous  instances 
show  that  it  is  dangerous  to  keep  the  same  stock  without  bringing  in  a 
dangerous  tendency. 

The  President.  I  am  very  happy  to  have  been  able  to  give  Gen- 
eral Jackson  the  floor  first  this  morning,  on  account  of  the  importance 
of  the  subject  of  which  he  was  to  speak.  I  feel  compelled,  however, 
to  suggest  that  there  are  two  or  three  other  essays  to  be  read  and  dis- 
cussed, especially  a  valuable  article  by  Mr.  Morrow.  Shall  the  ecu* 
vention  hear  the  essay  of  Mr.  Morrow  I 
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Mr.  Sargent.  There  ib  upon  the  table  a  report  of  a  special  commit- 
tee.   I  move  that  it  be  taken  up. 

The  President.  The  report  of  the  committee  charged  with  the  con- 
sideration of  the  question  of  co-operative  experiments  will  now  be 
read. 

The  report  was  read,  as  follows : 

The  oommittoe  charged  with  consideration  and  report  upon  co-operation  in  agrionlt- 
ural  experiments  having  deliberated  npon  the  papers  which  iutrodaced  the  subject  to 
this  convention,  and  the  discussion  which  resulted,  respeotfuUy  submit  the  foUowing 
report : 

The  value  of  agricultural  research  and  experiment  in  America  is  fully  admitted,  and 
the  extension  of  this  work  is  recognized.  With  this  growth  arises  the  liability  of  a 
vaste  of  time  and  materials  through  unintentional  duplication  of  experiments  by  dif- 
ferent parties,  or  such  difference  in  details  by  those  conducting  similar  lines  of  investi- 
Station,  as  to  prevent  satisfactory  comparison  of  results,  and  the  great  need  in  other 
cases  of  conducting  Certain  experiments  in  different  localities  upon  a  common  plan. 

Evils  may  be  avoided  on  the  one  band,  and  benefits  secured  on  the  other  by  the  inau- 
guration of  some  system  of  cooperation. 

As  a  guide  to  these  labors,  comparatively  new  to  our  country^  many  institutions 
ready  to  participate  need  concise  information,  not  now  within  their  reach,  as  to  simi- 
lar experimentation  abroad,  and  its  results.  It  is  therefore  suggested  by  this  conven- 
tion, through  the  adoption  of  this  report,  that  the  United  States  Department  of  Agri- 
culture  may  perform  a  service  of  great  value  in  promoting  the  science  and  practice  of 
agriculture  in  this  country,  by  an  effort  to  meet  these  wants.  To  be  more  specific,  it 
is  suggested — 

ist.  That  the  Department  of  Agriculture  might  furnish  to  all  engaged  in  agricultural 
experimentation  in  America  a  well  prepared  digest  of  the  work  of  this  character,  ac- 
complished at  the  best  stations  of  foreign  countries,  either  as  a  part  of  the  annual  re- 
port, or,  preferably,  in  a  separate  and  earlier  publication. 

2d.  That  the  Department  of  Agricultnre  might  take  measures  to  become  the  medium 
of  communication  between  all  parties  engaged  in  systematic  agricultural  experimenta- 
tion in  this  country,  and  endeavor  to  secure  general  co-operation  in  this  work,  especi- 
ally the  prosecution  of  certain  important  investigations  in  a  number  of  different  locali- 
ties after  a  carefully  prepared  plan.  S^iue  of  the  questions  suggested  as  of  special 
interest,  and  to  which  general  attention  has  already  been  direct^,  are  the  following : 

The  nitrogen  supply  of  plants. 

The  various  compounds  of  phosphoric  acid. 

The  composition,  nhtritive  value,  and  adulteration  of  foods. 

These  are  in  the  line  of  exact  science,  and  as  practical  tests. 

The  economic  preparation  and  feeding  value  of  ensilage. 

The  improvement  of  land  by  the  plowing  under  of  vegetable  matters. 

The  adaptation  of  useful  plants  to  arid  regions. 

3d.  That  the  Department  of  Agriculture,  acting  for  this  convention,  be  requested  to 
bring  this  important  subject  to  the  attention  of  Congress,  and  apply  to  that  honorable 
body  for  the  necessary  means  to  carry  out  these  uiggestions,  including  such  aid  as  it 
may  seem  best  for  this  department  to  extend  to  tnose  now  unable,  for  want  of  funds, 
to  engage  in  this  work. 

The  suggestions  of  this  report  are  not  intended  to  conflict  in  any  way  with  the  inde- 
pendent action  of  institutions  prosecuting  work  of  this  character. 

J.  M.  McBOYD, 

Vmversity  of  Tennessee, 
G.  C.  CALDWELL, 
CnnieU  UnirersitM,  New  York, 
W.  O.  ATWATER, 
Connecticut  Board. of  Agriculture, 
A.  A.  SARGENT, 
California  State  Board  of  Agriculture, 
HENRY  E.  ALVORD, 
Houghton  Farm^  Neic  York, 

The  PRESIDENT.  The  chair  desires  to  say  that  erery  suggestion 
made  here  is  in  entire  accord  with  the  wishes  of  the  department,  and 
are  in  the  line  of  some  inquiries  made  by  the  department  which  have 
been  successfully  instituted.  Under  the  available  appropriation  an  ex- 
pert has  been  sent  to  Europe  to  examine  experimental  stations,  the  re- 
lK)rt  upon  which  will  soon  be  submitted.    I  assure  the  convention  that 
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in  80  far  as  I  am  supported  by  Congress  everything  possible  shall  be 
done  by  the  department  to  bring  the  reports  of  the  colleges  into  imme- 
diate connection,  in  order  to  give  the  country  the  valuable  information 
obtained  therefrom.  I  am  especially  anxious  to  do  this,  and  it  is  gra^ 
ifyiog  to  know  that  the  colleges  themselves  are  willing  to  co-operate 
with  me. 

Mr.  Sargent.  I  would  like  to  say,  in  behalf  of  the  committee,  that 
we  were  well  aware  of  the  enlightened  labors  of  the  present  Commis- 
sioner, and  our  efforts  in  preparing  the  report  to  carry  out  the  objects 
of  this  assembly  was  to  strengthen  the  Commissioner's  hands,  and  by 
our  indorsement,  if  it  were  necessary,  show  to  Congress  that  we  do 
consider  his  labors  as  enlightened,  and  thus  fortify  him  in  his  request 
for  appropriations. 

The  report  was  adopted. 

The  President.  There  is  a  special  committee  ready  to  report,  and 
as  it  will  consume  but  a  moment,  the  convention  will  receive  it  now. 

The  report  Tvas  read,  as  follows : 

The  committee  to  whom  was  referred  the  reqaest  of  General  Rnggles  to  take  into 
coDsideration  a  process  invented  by  bim  *'  of  composting  manures  and  fertilizers  by 
steam  for  agricultural  uses/'  "  and  to  report  wbetber,  in  tbeir  opinion,  it  would  bead- 
visable  tbat  the  subject  be  experimented  upon  by  agricultural  colleges  as  a  basis  of 
instruction  in  the  interest  of  agriculture,''  beg  leave  to  submit  the  following  report : 

Tbat  they  find  by  consulting  the  circular  of  the  inventor  that  the  process  has  been 
patented,  and  that  it  cannoc,  tnereforei  with  propriety,  be  considered  or  recommended 
by  this  convention. 

D.  B.  GILLHAM. 

JNO.  L.  BUCHANAN. 

HENRY  CLARK. 

D.  WYATT  AIKEN. 

The  President.  The  convention  will  now  listen  to  an  essav  bv  Pro- 
fessor  Morrow  upon  the  "Animal  Industry  of  the  Central  West.-^ 

ANIMAL  HUSBANDRY  IN  THE  CENTRAL  WEST. 
By  G.  E.  Mobrow,  Profeasw  of  Agrieiilturef  Illinois  Industrial  University, 

To  include  a  vast  territory  under  the  term  Central  West — ev6n  from  Ohio  to  Kansas, 
or  Nebraska,  with  the  southern  boundary  cutting  off  not  more  than  a  single  tier  of 
States — will  not  be  considered  inappropriate  when  we  bear  in  mind  the  niagnitrcent 
extent  of  our  national  domain.  In  this  region  animal  husbandry — the  breeding,  rear- 
ing^ feeding  of  live-stock  and  the  production  of  live-stock  products — is  already  one  of 
the  most  important  branches  of  agriculture,  and  is  to  becDme  vastly  more  important 
in  the  years  to  come. 

Almost  all  the  reasons  which  make  the  domesticated  animal  so  important  a  factor  in 
nearly  all  successful  agriculture  are  applicable  to  the  agriculture  of  this  region.  Here, 
as  elsewhere,  the  farmer  tlnds  in  stock  raising  the  opportunity  for  profitable  labor  and 
oversight  throughout  the  year;  the  most  practicable  means  of  preventing  the  waste 
of  land  and  partial  waste  of  by-products  almost  irreparable  from  most  classes  of  ex- 
clusive plant  cultivation.  He  finds  in  it  the  most  effective  prevention  of  deterioration 
of  the  fertility  of  the  soil.  His  animals  enable  him  to  retain  on  the  farm  a  large  part 
of  all  his  plant  crops  have  taken  from  the  soil.  Their  presence  makes  it  his  interest 
to  adopt  a  beneficial  rotation  of  crops,  and  to  cultivate  those  best  entitled  to  the  name 
restorative  as  contrasted  with  exhaustive.  They  enable  him  to  produce  on  his  own 
farm  a  fertilizer  unequaled  In  its  wide  application  by  any  product  of  the  skill  of  the 
chemist — bam-yard-manure — the  best  type  of  a  complet'C  fertilizer  yet  produced.  Dar- 
ing a  good  part  of  the  year,  his  animals  do  what  no  other  fertilizer  manufacturers  pro- 
]>ose ;  they  not  only  manufacture  the  manure,  but  apply  it  In  a  satisfactory  manner  to 
the  soli  where  needed,  making  no  charge  for  the  labor,  and  doing  full  work  in  the 
manufacture  of  valuable  products  for  sale.  They  enable  the  farmer  to  secure  larger 
returns,  and,  probably,  greater  profits  from  a  given  area  of  land  as  the  result  of  the 
greater  labor  and  skill  which  they  and  their  products  reqnire,  as  oontrastc^l  with  grain* 
growing.  Animal  products  are,  in  condensed  form,  valuable  in  proportion  to  hulk; 
hence  are  better  fitted  for  transportation  to  distant  markets  than  are  the  more  bulky 
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gnm  prodncts.    This  condensation  of  the  snrplns  fann  prodncts  is  one  of  the  hest 
safe^iiards  against  great  loss  from  excessive  transportation  charges. 

All  these  reasons  apply  with  especial  force  to  the  agricoltnre  of  a  nation  like  onr 
own,  which  must  necessarily  he  a  large  exporter  of  agrionltaral  products.  To  no 
part  of  the  country  are  they  more  applicahle  than  to  the  Central  West,  which  is  to  * 
furnish  the  greater  part  of  the  agricultural  material  for  export,  and,  in  the  near  future, 
18  to  sapply  much  food  to  the  thickly  populated  East.  With  a  soil  admirably  adapted 
to  the  economical  prodnction  of  grains  and  grasses,  and  a  climate  well  suited  to  the 
health  fnl  and  luxuriant  growth  of  both  plants  and  animals,  the  Central  West  has  laid 
npun  it  the  desirahlity  of  condensing  agiicnltural  prodncts  because  of  the  great  dis- 
tance of  the  markets  to  which  they  go. 

It  is  pardonable  pride  with  which  we  speak  of  the  marvelous  rapidity  of  advance  of 
American  agriculture.  The  exportation  of  agricultural  producta  may  be  said  to  have 
begun  within  the  memory  of  men  now  living.  The  magnitude  of  these  exports  we  can 
scarcely  realize.  Rapidly  as  they  are  increasing,  the  exportation  of  live-stock  products 
is  increasing,  perhaps,  most  rapidly  of  all.  We  are  to  send  largely  increased  supplies 
of  breadstuffs  to  Europe;  bnt  the  increase  in  the  quantity  of  our  animal  product  ex- 
portation is  to  be  still  more  rapid. 

Probably,  in  no  country  and  in  no  age  has  there  been  equally  rapid  advance  in  agri- 
culture with  that  seen  in  Western  States  within  the  last  quarter  or  third  of  a  century. 
Within  a  few  years,  States  have  grown  from  spai-sely  settled  regions  barely  supplying 
the  wants  of  the  few  inhabitants,  to  be  mighty  empires  in  population  and  producing 
power ;  and  in  no  field  has  the  development  and  improvement  been  more  rapid  than  in 
the  live-stock  interests. 

To  one  who  had  the  pleasure  and  profit  of  studying  the  largest  collection  of  fine  farm 
animals  ever  made  in  Great  Britain  ;  whose  admiration  for  the  mother  country  swelled 
within  him  as  he  carefully  examined  the  imposing  array  of  animals  shown  at  London 
in  1879,  and  who  also  looked  at  corresponding  collections  at  exhibitions  in  our  Western 
States  a  few  months  ago,  there  came  the  conviction  that,  as  a  whole,  the  American  ex- 
hibits were  better  than  the  British;  for  not  only  had  American  importers  secured  lead- 
ing prize- winning  animals  from  Great  Britain,  France,  and  Holland,  bnt,  side  by  side 
with  them  were  American  bred  animals,  their  full  equals  in  many  classes,  and  in  some 
cases  their  superiors. 

Not  to  unduly  extol  one  portion  of  our  common  country  over  another,  but  because 
it  was  in  accordance  with  the  plans  of  nature^  the  belief  is  stated  that  the  Central  West 
is  to  be,  for  years  to  come,  the  region  in  which  is  to  be  produced  the  greatest  number 
of  high  class  farm  animals  of  most  olnsses. 

The  vast  Importance  of  the  live-stock  interests  of  the  farther  West,  Southwest,  and 
Northwest,  is  fully  recognized.  But  until  existing  conditions  are  changed  it  is  evident 
that  quantity  rather  than  high  quality  most  characterize  the  animal  products  of  these 
regions.  The  stock-breeders  of  the  father  West  will  continue  to  look  to  the  Central  West 
as  the  nursery  ground  from  which  must  come  the  chief  supply  of  high-class  breeding 
animals  as  a  means  to  the  gradual  improvement  of  their  own  stock. 

Almost  every  section  of  onr  country  may  wisely  give  increased  attention  to  some 
class  of  live-stock  production.  Especially  would  I  be  glad  to  see  miUious  of  acres  of 
land,  now  almost  unproductive,  made  the  home  of  vast  flocks  of  sheep,  even  if  this  led 
to  the  fine  wool  sheep  being  almost  driven  out  of  the  Central  West.  Milk  production 
must  receive  increased  attention  in  the  farming  districts  comparatively  near  the  great 
center  of  population  on  the  Atlantic  coast.  And  I  hope  the  time  may  soon  be  that  our 
Southern  States  will  have  no  need  to  import  any  live-stock  products. 

But  in  the  greatest  Indian  corn  producing  region  in  the  world ;  where  also  the  forage 

grows  thrice  as  well  as  anywhere  in  the  United  States ;  where  the  climate  is  alike  free 
om  excessive  and  long  continued  cold  and  dreary  periods  of  oppressive  heat ;  where 
the  rainfall  is  usually  frequent  and  plentiful,  we  have  unequaled  facilities  for  meat 
production,  and  all  these  facilities  exist  in  much  of  the  West.  In  the  northern  portion 
of  the  Central  W^est  there  are  districts  far  larger  than  all  the  dairy  regions  of  New 
England  and  New  York,  which  are  almost  unequaled  for  economical  production  of 
dairy  goods.  The  present  product  of  butter  and  cheese  in  the  West  is  very  large ;  the 
annual  increase  is  great,  and  this  increase  is  to  continue  for  many  years. 

Much  has  been  done  in  many  ways  to  help  the  live-stock  interests,  but  much  remains 
to  he  done.  In  the  work  thus  far  done  in  agricultural  experimentation  in  this  country 
tiie  soil  and  the  plant  have  naturally  had  chief  attention,  bnt  in  breeding,  rearing, 
feeding,  and  management  in  health  and  disease,  of  our  domestic  animals,  many  unset- 
tled questions  contront  us,  and  for  their  solution  we  need  the  aid  of  the  scientist,  as 
well  Hs  that  of  the  intelligent  breeders. 

If  it  he  important  to  determine  how  best  to  utilize  the  food  for  plants  found  in  the 
soil,  none  the  less  important  is  it  to  learn  how  most  economically  to  utilize  the  plants  as 
food  for  animals ;  if  it  he  important  to  improve,  modify,  produce  varieties  of  plants, 
BO  likewise  of  animals ;  if  it  be  deserving  of  attention  that  better  modes  of  manufact* 
nring  vegetable  prodncts  he  wrought  out,  equally  true  is  it  that  like  work  needs  to  be 
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done  for  animal  prodncts ;  if  the  prevention  and  care  of  diseases  of  plants  be  a  woitby 
sabject  for  patient  investigation  by  the  scientist,  the  snffering  animal  has  at  least 
eqnal  claims  to  relief. 

In  these  fields — not  ^n^  for  the  West  bnt  for  the  whole  ooantry — there  is  room  fot 
work  by  all  whose  attentipn  can  be  eiilisted.  I  am  glad  to  know  it  is  the  purpose  of 
the  distingnished  chief  of^the  Department  of  Agricnltare  to  give  increased  attention 
to  these  matters.  It  was  a  cause  of  regret  to  me  that  the  disoossion  of  the  work  of 
agricnltnral  colleges  left  no  time,  in  the  convention  preceding  this,  for  even  a  word  of 
recognition  and  commendation  of  the  work  already  done  in  many  lines  by  State  and 
district  ajjpricnltnral  societies.  By  their  pablished  reports  and  their  annual  exhibitions, 
these  societies  have  done  very  mnch  for  agricnltnral  pn^ress.  The  growth  of  the 
American  dairy  system  has  been  greatly  assisted  by  the  dairy  associations.  The  agri- 
cultnral  exhibitions  have  been  the  most  effective  means  ever  devised  for  making  the 
masses  of  farmers  familiar  with  the  varions  breeds  of  animals  and  causing  the  wide 
spread  of  the  improved  breeds  throughout  the  country.  Many  of  these  societies  ara 
widening  and  making  more  effective  their  work.  To  the  State  board  of  agrioultare  of 
a  Central  West  State,  Illinois,  belongs  the  credit  of  having  instituted  and  placed  on  a 
secure  basis  the  most  instructive  and  interesting  live-stock  exhibition  of  the  eoaotry, 
the  annual  fat  stock  show  held  at  Chicago. 

The  fairs,  special,  agricultural,  and  general,  has  done  good  work  in  their  lines,  and 
Is  ready  to  do  more.  Many  a  farmer's  boy  has  been  incited  to  a  desire  for  better  live 
stock  by  what  he  has  read  in  his  agricultural  paper. 

Valuable  experiments  have  been  conducted  or  are  notr  in  progress  at  oar  agricultural 
colleges  to  determine  unsettled  questions  in  stock  breeding  and  management.  At  the 
Illinois  Industrial  University,  for  instance,  in  continuation  of  work  already  done,  lists 
of  the  comparative  progress  of  cattle  and  pigs  of  all  attainable  breeds  will  be  made. 

The  general  government  has  given  aid  to  special  investigations  of  diseases,  and  has 
attempted  legislation  in  aid  of  the  live-etocK  interests.  Except  for  a  single  animal 
product;  American  farmers  have  not  asked  for  any  other  "protection"  by  law,  than 

Protection  from  disease,  disease  imported  from  foreign  countries,  from  neighboring 
tates,  neighboring  counties,  or  neighboring  farms.  No  arbitrary  or  onnecessary  re- 
strictions are  desired.  Insisting  that  the  herds  of  the  Central  West  are  free  from  con- 
tagious disease,  it  is  asked  that  they  may  be  permitted  to  remain  so.  I  hope  the  time 
may  soon  come  when  all  restrictions  on  importations  from  Great  Britian  may  safely 
be  removed,  jnst  as  I  hope  we  may  soon  be  able  to  leave  the  British  authorities  with- 
out excuse  for  not  removing  all  restrictions  on  exportations  from  this  eoontry. 

Among  vitally  important  questions  to  which  too  little  attention  has  been  given,  may 
be  named  the  adaptation  of  different  parts  of  the  country  for  the  profitable  produotton 
of  different  classes  of  animals  and  the  comparative  merits  of  different  breeds  for  vary- 
ing purposes  and  conditions. 

Rich  stores  of  valuable  animals  have  been  imported,  bnt  not  enough  attention  has 
been  given  to  distributing  breeds  with  reference  to  their  adaptation  to  special  climates 
and  conditions.  It  cannot  be  tme  that  cattle  from  the  plains  of  Holland,  the  Channel 
Islands,  the  south  and  the  north  of  England,  the  lowlands  and  the  highlands  of  Scot- 
land, are  equally  well  adapted  for  any  one  region,  yet  in  some  Western  States  there 
are  enthusiastic  breeders  claiming  special  superiority  for  each  one  of  these  breeds.  It 
is  hardly  in  accordance  with  the  sel^assertion  and  confidence  charged  as  characteristie 
of  Americans,  that  we  have  not  only  been  content  to  import  foreign  breeds,  but,  with 
rare  exceptions,  have  held  the  types  of  those  professed  in  their  native  lands  to  be  the 
best  for  all  our  widely  differing  circumstances.  Modification  of  breeds  to  meet  spe- 
cial wants  seems  more  needed  than  additions  to  the  number  of  distinct  breeds.  Multi- 
plication of  breeds  may  be  an  evil.  Certainly  it  is  not  sufficient  reason  for  importing 
a  breed  to  this  country  that  it  has  been  found  useful  or  ornamental  in  another.  For 
illustration,  it  is  proposed  to  import  to  this  country  the  West  Highland  cattle  of  Soot- 
land.  I  have  admired  the  picturesque  appearance  of  these  cattle  in  their  native  coun- 
try;  their  stately  horns,  shaggy  coats,  as  also  their  evident  good  meat;  but  I  do  not 
know  where  nor  for  what  purpose  they  would  prove  more  desirable  in  this  country 
than  breeds  we  alnMidy  have. 

I  fully  appreciate  the  heavy  dranght  horses  from  Great  Britain  and  France,  but  I 
do  not  believe  the  most  popular  types  in  those  countries  are  the  ones  best  fitted  for  the 
requirements  of  our  own  country.  With  hearty  appreciation  of  the  merit  of  the  al- 
most cosmopolitan  short- bom,  I  cannot  admit  it  is  the  best  breed  for  all  partes  of  the 
West.  It  seems  quite  possible  it  will  be  best  to  so  modify  some  of  the  mntton  breeds 
of  sheep  that  the  word  American  may  as  properly  be  prefixed  to  their  names  as  it  is  to 
the  Merino.  Of  swine,  one  of  the  very  best  breeds  is  the  product  of  crosses  and  selec- 
tion made  in  the  West. 

So,  throughout  the  West,  we  need  to  better  classify  and  distribute  breeds.  The  cen- 
tral belt  is  admirably  adapted  to  the  production  of  the  heavy  draught  and  **  the  gen- 
eral purpose  "  horse ;  of  the  larger  of  the  distinctive  beef  breeds ;  of  the  Downs  and 
Combing  wool  sheep,  and  of  the  larger  breeds  of  swine.    The  more  northern  belt  is 
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natarall^  better  fitted  for  the  dairy  breeds  of  cattle,  especially  those  of  northern  origin 
for  the  lighter  breeds  of  horses  and  sheep.  In  the  sonthern  portion  will  probably  con- 
tinue to  be  the  chief  center  for  production  of  the  blood-horse,  and  perhaps  of  the 
trotting  horse,  while  the  meat-producing  breeds  will  also  thrive  well. 

There  is  a  wide  field  for  needed  instruction  concerning  the  characteristics  of  breeds, 
and  the  fundamental  principles  of  breeding.  It  is  unfortunately  true  that  there  are 
many  American  farmers  to  whom  the  principles  of  breeding  and  improvement  of  live 
stock  are  utterly  unknown,  and  who  use  the  term  *^  Improved  stock  "  as  an  exact 
syDODjm  for  *'  fancy  stock  ;^'  honestly  believing  that  the  improved  breeds  are  of  direct 
interest  only  to  wealthy  amateurs,  or  to  speculators  in  agricultural  matters. 

To  popularise  the  results  attained  by  the  most  skillful  breeders  is  a  needed  work. 
We  may  best  do  this  by  proving,  in  practice,  that  the  so-called  improved  breeds  de- 
serre  t^e  title,  because  tne  produce  for  us,  at  equal  or  less  cost,  more  or  better  meat, 
woo],  milk,  or  work,  than  do  the  common  breeds.  In  so  far  as  we  give  chief  attention 
to  praAtioally  useful  qualities  rather  than  to  those  which  simply  appeal  to  the  eye  or 
to  a  sentiment,  we  aid  in  this  work  of  popularizing  fine  stock. 

Lq  wise  and  ready  adaptation  of  methods  to  the  circumstances  is  found  the  secret  of 
snceessfnl  agriculture  in  any  region.  I  grow  more  and  more  strongly  to  believe  that 
the  opinions  and  practice  of  mtelliffent  and  successful  farmers  are  better  adapted 
for  their  region  and  circumstances  than  are  the  opinions  and  practice  of  any  other 
locality.  It  illy  becomes  us  of  the  West  to  criticise  the  methods  of  the  East,  and  pos- 
sibly words  of  criticism  of  Western  methods  have  been  unwisely  spoken  or  written  by 
Eastern  farmers.  But  the  average  farmer  is  overly  conservative.  He  does  not  always 
qnieUy  perceive  the  changing  conditions  which  demand  change  of  methods.  It  is  im- 
portant that  this  Department  of  Agriculture,  the  press,  the  agricultural  societies,  and 
the  agricultural  colleges  help  to  the  readiest  appreciation  of  tnese  changes. 

In  the  West  changes  of  conditions  come  with  marvelous  swiftness.  The  ruder, 
simpler  methods  of  the  past  are  often  no  longer  applicable.  The  farmers  of  the  West- 
em  States  are  in  competition  not  only  with  those  of  the  East,  but  with  those  of  the 
eivilised  world.  The  enormous  additions  to  the  agricultural  producing  class  each  year 
is  rapidly  filling  up  the  low-priced  lands  of  the  West.  The  rate  of  advance  in  price  of 
laod  is  less  rapid  as  the  money- value  becomes  larger ;  so  that  farmers  in  many  parts 
of  the  West  can  no  longer  look  to  the  rise  in  the  selling  value  of  their  lands  as  the 
chief  source  of  profit ,  but  must  look  to  profits  from  oareml  husbandry. 

Greater  economy  of  production,  rather  than  the  production  of  the  greatest  possible 
quantity,  is  coming  to  be  the  chief  question  for  American  farmers;  and  the  more  eco- 
nomical production  of  live-stock  products  is  already  in  the  front  rank  of  the  important 
problems  confronting  the  farmers  of  the  Central  West. 

Mr.  Jackson,  referring  to  the  point  in  the  paper  as  to  the  danger  of 
taking  the  teaehings  of  one  section  of  the  country  and  applying  them 
to  another,  stated  that  in  his  opinion  the  agricultural  journals  should 
be  collated  for  the  latitude  they  are  designed  to  serve.  While  in  one 
section  the  object  is  to  make  the  most  per  acre,  in  others  labor  being  the 
principal  cost  of  production,  and  having  an  abundance  of  land,  the 
object  is  to  make  the  most  per  hand ;  therefore  it  is  dangerous  to  apply 
the  teachings  of  one  section  to  another. 

The  President.  The  question  is  still  open.  The  chair  will  state 
that  in  the  last  Congress  appropriations  were  made  in  various  ways  for 
ii^vestigating  all  matters  touching  the  diseases  of  cattle.  A  liberal  sum 
was  appropriated,  and  an  efficient  agent  has  been  at  work  for  the  pur- 
pose of  ascertaining  whether  any  diseased  animals  had  been  shipped 
from  this  country  to  Eurox>e.  This  department  had  a  considerable 
amount  of  money,  and  their  agent  obtained  full  proof  that  no  contagious 
pleurO'pneumonia  had  gone  abroad.  They  have  not  modified  their  law, 
but  their  oi)inions,  and  the  difficulty  to  obtain  suitable  legislation  in 
Congress  in  this  country  is  greatly  enhanced  by  the  number  and  variety 
of  the  constitutional  questions  involved  in  its  consideration.  My  ex- 
perience is  that  the  members  of  the  Senate  and  the  House  have  been 
earnestly  and  liberally  disposed  to  provide  means  to  prevent  the  spread 
of  soch  diseases  in  this  country,  and  to  remove  the  impression  that 
they  are  neglectful  of  so  important  a  matter,  it  is  an  act  of  justice 
that  I  should  state  that  these  are  the  views  of  some  of  the  most  efficient 
gentlemen  in  that  body. 
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Dr.  Elzey,  of  Virginia,  referred  to  the  matter  of  transportation  as 
dealt  with  in  the  paper,  and  expressed  his  surprise  that  they  have 
in  the  Central  West  expostulation,  legislation,  and  denunciation,  as 
against  railroads  in  that  section.  Twenty  days  previous  he  had  been 
told  by  a  proprietor  of  a  feed-store  in  Alexandria  that  every  article 
upon  sale  in  his  store,  without  an  exception,  came  from  the  Central  West 
because  of  the  question  of  transportation ;  that  transportation  on  those 
articles  from  Chicago  to  Alexandria  was  less  than  from  30  and  40  mUes 
distance  in  the  neighboring  section  of  Virginia  and  Maryland.  It  costs 
12  cents  a  bushel  for  wheat  from  Chicago  to  Liverpool.  I  live  within 
twenty-six  miles  of  Alexandria,  and  within  four  miles  of  the  railroad 
depot,  and  12  cents  a  bushel  is  what  it  costs  me  to  send  wheat  to  Alex- 
andria. [Laughter.] 

Dr.  Elzey  spoke  of  the  difficulty  surrounding  the  several  industries, 
because  of  this*question,  and  referred  at  length  to  the  subject  of  fertil- 
izers, and  the  exhaustion  of  the  soil.  He  then  dwelt  at  length  upon 
the  diseases  of  live  stock,  and  the  importance  of  action  on  the  part  of 
the  department  and  Congress  relative  thereto,  and  closed  by  offering 
the  following  resolutions,  and  moved  that  a  committee  of  five  be  ap- 
pointed t9  present  the  same  to  Congress,  and  to  report  to  the  conven- 
tion : 

Reaolvedf  That  this  convention,  profoundly  impreBsed  with  a  sense  of  the  dan^r 
which  threatens  one  of  the  greatest  of  onr  agricultoral  interests,  from  the  continaed 
existence  of  lung  plagne  or  contagious  plenro-pnenmonia  of  cattle  in  the  District  of 
Columbia  and  several  States  of  the  Union,  do  most  earnestly  and  respectfully  urge 
upon  Congress  that  they  will  consider  the  propriety  and  necessity  of  national  legisla- 
tion in  aid  of  such  proper  and  effectual  measures  as  those  States,  or  any  of  them,  may 
adopt  fur  the  complete  sappression  of  this  fatal  distemper. 

Besohedf  That  we  do  most  earnestly  and  respectfully  represent  to'  Congress  the  ur- 
gent necessity  for  prompt  and  effectual  measures  for  the  complete  suppression  and  ex- 
tinction of  this  pLaf^oe  in  the  District  of  Columbia. 

Resolved.  That  this  convention  are  assured  that  the  present  status  of  this  plague  can- 
not be  suffered  long  to  continue  without  its  becoming  widely  diffused  and  permanently 
naturalized  here ;  and  that  such  a  result  can  only  be  viewed  as  a  stupendous  and  far- 
reaching  national  calamity. 

Mr.  Saunders.  The  question  here  is  certJiinly  one  of  great  difficulty 
and  of  vital  importance.  There  are  one  or  two  other  points  in  the  Mor- 
row paper  I  would  like  to  hear  discussed,  but  I  will  move  that  as  the 
hour  has  arrived  for  adjournment,  that  we  now  adjourn,  and  that  will 
give  us  a  little  time  to  think  of  the  resolution  and  continue  the  discus- 
sion of  the  question  at  the  afternoon  session. 

The  President.  The  chair  would  suggest  that  the  logical  order 
would  be  to  let  the  resolution  be  adopted,  and  then  you  have  some- 
thing to  go  upon. 

The  resolution,  as  offered,  was  adopted. 

The  President.  The  chair  will  announce  the  committee  at  the  after- 
noon session  of  the  convention.  The  time  has  arrived  for  adjournment. 
At  the  afternoon  session,  the  first  essay  should  be  presented  by  Mr. 
Campbell  Brown,  of  Tennessee,  on  "  Jersey  Cattle.^ 

Mr.  Jackson.  I  have  been  informed  that  Major  Brown  will  not  be 
able  to  attend  the  meeting. 

The  President.  There  is  an  announcement  of  an  essay  upon  sheep, 
by  Mr.  Cockerill,  of  Tennessee.    Will  he  be  present ! 

Mr.  Jackson.  I  do  not  know. 

The  President.  Then  the  essay  will  be  that  of  Professor  Law,  on 
Veterinary  Science. 

The  convention  then  took  a  recess  until  2  p.  m. 
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Tlie  convention  was  called  to  order  at  2.20. 

The  president  announced  the  following  committee  upon  theiresolu- 
tions  oflFered  by  Mr.  Elzey,  viz :  Messrs.  Elzey,  Law,  Saunders,  Mor- 
row, and  Aiken. 

The  President.  The  first  business  this  afternoon  is  an  essay  upon 
Veterinary  Science,  b3^  Professor  Law,  of  Cornell  ITniversit3\ 

Professor  Law  first  referred  to  what  vet*?rinary  science  had  already 
accomplished.  Formerly  Europe  was  devastated  by  rinderpest  with  a 
loss  of  20  to  50  per  cent,  of  cattle — ^in  some  places  more,  some  less. 
Now,  apart  from  general  wars,  it  is  virtually  unknown  in  Western  Eu- 
rope. Formerly  sheep-pox  ravaged  Europe  generally,  producing  a 
mortality  nearly  equivalent  to  that  of  rinderpest  among  cattle.  Now, 
by  efforts  of  veterinary  science  it  is  little  known  out  of  the  Bussian 
steppes.  Formerly  lung  plague  was  a  constant  menace  in  Central  Eu- 
rope— extending  from  the  mountain  ranges  where  diflterent  herds  of 
cattle  could  mingle  freely  and  perpetuate  the  contagion — now,  com- 
paratively, there  is  none  apart  from  the  great  channels  of  trade  and  the 
gigantic  feeding  establishments. 

Rinderpest  was  introiluced  into  England  in  1865,  and  increased 
owing  to  neglect  of  restrictive  measures  until  1866,  when  the  attacks 
amounted  to  over  13,000  weekly.  The  disease  was  then  taken  hold 
of,  active  measures  were  introduced  for  stamping  it  out,  and  in  a  few 
weeks  a  very  material  and  satisfactory  reduction  of  the  losses  was 
manifest,  and  within  a  year  it  had  virtually  disappeared  from  the  coun- 
try. During  this  outbreak  the  losses  were  nearly  $50,000,000.  The 
year  previous  sheep-pox  entered  from  Europe  with  some  imported  sheep. 
It  was  introduced  upon  the  downs  of  the  midland  counties.  It  was  at 
once  arrested  by  prompt  destruction,  of  the  sick  in  infected  flocks,  and 
there  was  saved  at  a  small  outlay  a  loss  that  might  have  aggregated 
$100,000,000. 

Lung  plague  has  cost  England  in  forty  years  considerably  more  than 
i   $500,000,000 — which  might  have  been  saved  by  application  of  proper 
measures  at  the  early  stages  of  the  disease.    The  free  trade  in  conti- 
nental cattle  has  maintained  this  plague  in  England  in  the  past,  and 
even  now  when  measures  are  being  taken  to  suppress  it  these  are  too 
loose  to  afford  protection  at  every  point.    While  England  shuts  out  all 
cattle  from  foreign  countries  infected  with  lung-plague,  not  admitting 
them  even  under  quarantine  regulations,  she  admits  from  infected  Ire- 
i   land  cattle  without  question  into  her  native  herds.    England  affects 
;   to  destroy  all  animsils  diseased,  yet  in  case  of  animals  in  transit  only 
'    the  sick  are  slaughtered  and  those  that  have  been  in  contact  with  the 
sick  are  allowed  to  pass  on  to  their  destination,  and  therefore  England 
should  not  expect  any  extinction  of  the  plague.    She  is  simply  adopt- 
ing repressive  measures.    In  connection  with  this  loss  we  might  con- 
sider the  present  agricultural  depression.    This  is  not  mainly  owing  to 
•  cattle  disease,  yet  contagious  diseases  in  cattle  did  much  to  undermine 
this  industry  which  has  been  now  brought  to  the  verge  of  ruin  by  Ameri- 
can competition  and  unfavorable  seasons.    In  contrast  to  this,  Pro- 
fessor Law  quoted  the  countries  from  which  contagious  pleuro-pneumo- 
nia  had  been  stamped  out — Norway,  Sweden,  Denmark,  Switzerland, 
and  others,  and  in  our  own  country,  Massachusetts  and  Connecticut.    In 
connection  with  the  former  the  speaker  mentioned  Dr.  Loring  and  Dr. 
Thayer,  and  with  the  latter  ex-Governor  Hyde  and  Mr.  Gold.    This  he 
considered  triumphs  of  veterinary  sanitary  science. 

Referring  to  anthrax — known  under  many  different  names — ^Professor 
Law  said  it  was  an  infection  shown  by  veterinary  investigation  to  re- 
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side  especially  iii  swampy  localities,  river  bottoms,  aud  the  like.  It  is 
especially  a  disease  of  close,  imper\ious  soils — oi  those  that  are  rich 
from  the  amount  of  organic  decomposition,  although  they  are  not  so 
close  in  their  texture ;  yet  in  their  organic  decomposition,  whether  from 
the  vegetable  products  of  the  soil  or  heavy  manuring.  It  is  also  found 
to  a  certain  extent  on  "  water-logged  "  soils.  Anthrax  is  due  to  a  micro- 
scopical parasite — ^the  BaeilltLS  anthra4yi8 — which  bears  a  close  resem- 
blance to  the  B€icillus  subtilis  of  old  hay,  but  the  B.  subtilis  introduced  into 
the  system  did  not  produce  any  of  the  pathological  effects  of  the  BaoiUu$ 
anthracis  ;  yet  investigations  were  set  on  foot  to  determine  whether  or  not 
they  were  not  the  same.  Dr.  Greenfield,  of  London,  made  the  first  es- 
say, and  Buchner,  foUowing,  demonstrated  that  the  one  could  be  trans- 
formed into  the  other  by  growth  in  particular  media.  These  investiga- 
tions  suggest  the  possibility  of  harmless  germs  lying  around  here  and 
everywhere  being  transformed  under  ce^ain  conditions  of  climate, 
moisture,  &c.,  into  those  that  are  pathogenic ;  but  on  the  other  hand  it 
suggests  protective  inoculation  with  the  mitigatM  virus  of  anthrax  to 
fortify  the  system  against  a  second  attack  of  this  disease,  as  cow-pox 
proves  protective  against  small-pox.  By  cultivating  the  germ  of  ma- 
lignant anthrax  in  free  air  you  obtain  a  germ  the  products  of  which  are 
not  deadly,  or  which  cannot  grow  in  the  system  with  such  vigor  as  to 
be  in  itself  mortal  to  the  subject  inoculated.  The  germs  that  live  in 
the  animal  tissues,  or  the  blood,  can  only  get  a  limited  supply  of  oxy- 
gen, and  feeding  upon  that  become  more  and  more  accustomed  to  it, 
and  therefore  become  more  and  more  virulent,  reproduce  themselves  ia 
greater  numbers  until  they  become  deadly  poison,  while  originally  they 
were  comparatively  harmless.  Poison  which  has  once  grown  in  the 
animal  system,  man  or  beast,  if  transferred  to  another  animal  is  im- 
mensely more  potent  than  in  the  first.  So  we  have  an  adaptation  of 
poisons  to  the  conditions  of  life  in  which  it  finds  itself.  At  first  it  de- 
manded a  great  supply  of  oxygen.  It  could  not  live,  vigorously,  away 
from  it.  ^I^nsfer  it  into  the  blood,  and  it  maintains  a  somewhat  sickly 
life,  all  the  time  acquiring,  however,  the  habit  of  living  with  less  and 
less  oxygen.  Transferred  to  another  system  it  gains  a  little  more.  lu 
the  third  still  more,  becoming  all  the  time  more  and  more  deadly. 

Professor  Law  described  at  some  length  the  observations  of  Pasteur 
and  Salmon  in  chicken  cholera,  and  his  own  on  hog  cholera,  all  sus- 
taining the  same  general  principle  that  the  bacteria  of  these  diseases 
become  more  or  less  virulent,  according  as  they  have  been  previously 
grown  in  media  approximating  in  composition  and  supply  of  oxygen  to 
the  conditions  they  meet  with  in  the  animal  fluids  and  blood.  Also  the 
converse  that  these  bacteria  can  be  cultivated  in  such  environments 
that  their  virulent  properties  are  modified,  and  they  produce  only  a 
mild  and  non-fatal  disease,  though  still  protective  against  a  second  at- 
tack of  the  same  malady. 

He  ])roceeded  to  trace  the  operation  of  the  same  principle  in  the  case 
of  typhoid  fever,  the  germs  of  which  are  most  deadly  if  confined  in  an 
imventilated  sewer  or  privy  vault,  if  they  leak  into  a  close  well  or  soak 
into  a  dense  water-logged  or  filth-sodden  soil,  but  are  soon  rendered 
harmless  if  thrown  out  in  thin  layers  on  the  surface  of  the  soil  and  in 
free  air ;  also  in  the  case  of  cholera,  the  germs  of  which  are  preserved 
indefinitely  at  a  summer  temperature  in  well-water,  rivers,  fdth -satur- 
ated or  sodden  soil,  and  those  with  a  high- water  level,  but  are  rendered 
cfonpletely  harmless  when  exposed  in  thin  layers  to  the  air  for  a  period 

six  days ;  also  in  yellow  fever,  the  germs  of  which  attain  their  most 

'dly  potency  when  confined  in  closed  ships'  holds,  or  ships'  wells 
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beneath  the  valves,  in  water-soaked  and  putrid  soils,  in  sewers  and 
sta^ant  ponds,  whereas  drainage  and  exposure  to  pure  air  puts  an  end 
to  the  virulence ;  also  m  the  cases  of  diphtheria  and  croup,  which  prove 
more  or  less  deadly  according  as  the  germs  develop  on  the  air-pas- 
sages and  in  free  air,  or  on  the  alimentary  passages  where  the  stagnant 
air,  or  the  comparative  absence  of  air,  adapts  the  germs  for  survival  or 
reproduction  in  the  blood  and  animal  tissues.  The  same  holds  in  the 
case  of  septic  poisoning,  the  putrid  matters  when  inoculated  producing 
olteutimes  but  a  mild  disease,  but  transferred  from  the  first  infected 
animal  to  a  second  the  resulting  disease  proving  much  more  severe, 
and  if  inoculated  from  the  second  infected  animal  on  a  third,  and  from 
the  third  on  a  fourth,  it  attains  its  most  destructive  potency  only  in 
the  fourth  or  fifth  system.  Again,  Grawitz  has  shown  that  several  of 
our  common  molds,  when  grown  under  the  surface  of  an  organic  in- 
fusion, are  propagated  in  the  form  of  simple  ceUs  only,  and  not  as 
branching  plants,  and  the  isolated  cells  introduced  subcutaneously  into 
the  animal  system  produce  a  fatal  disorder.  Underneath  all  is  the  gen- 
eral law  that  the  growth  of  these  low  vegetable  organisms— ^aoferia 
or  fungi — ^in  a  limited  amount  of  air,  fits  them  to  maintain  a  vigorous 
life  in  the  animal  fluids  and  to  produce  disorders  more  or  less  fatal  in 
character.  But  the  same  law,  working  in  a  reverse  direction  and  trans- 
ferring the  fatal  virulent  germs  into  a  form  which  demands  a  liberal 
supply  of  air  for  their  active  life,  and  one  unfitted  for  survival  in  the 
blood  or  tissues,  furnishes  us  with  a  poison  which  may  safely  be  inocu- 
lated, and  which  will  fortify  the  system  against  any  future  attack  of 
the  same  poison. 

From  the  above  premises  Professor  Law  went  on  to  draw  the  fol- 
lowing deductions :  That  bcictendian  disease-germs  are  preserved  and 
their  virulence  intensified  by  close  buildings,  rotten  wood-work,  accu- 
mulated fodder,  and  other  contents  of  the  barn,  overcrowding,  close 
drains  and  sewers,  cesspools,  close  spaces  beneath  stables  into  which 
liquid  manure  drops,  close,  undrained,  non-aerated  soils  (clayey,  hard- 
pan,  water-logged,  manure-laden),  wells  receiving  surface  drainage 
(especially  covered  wells  in  compact  soils).  That  the  same  bacferidian 
disease-germs  have  their  virulence,  though  not  necessarily  their  vital- 
ity, destroyed  in  clean,  airy  buildings,  on  the  surface,  in  free  air,  iu 
(^>en  wells,  ponds,  and  rivers,  in  chalky,  gravelly,  or  other  pervious 
soils  when  sufficiently  dry,  and  in  soils  subjected  to  frequent  plowing 
in  connection  with  cultivated  crops.  In  the  case  of  graves,  when  the 
infected  carcasses  have  been  buried,  it  is  imperative  with  certain  of 
these  diseases,  such  as  anthrax,  that  they  should  be  thoroughly  fenced 
in  for  years. 

Referring  to  lung  plague  of  cattle,  Professor  Law  set  forth  at  length 
the  relative  advantages  of  dealing  with  this  disease  by  protective  inocu- 
lation, and  by  the  more  rigorous  stamping  out  by  slaughter  and  disin- 
fection. Fully  acknowledging  the  protective  influenceof  inoculation,  he 
showed  the  dangers  when  it  was  resorted  to  of  extension  of  the  disease 
by  sound  animals  taking  into  their  lungs  the  germs  from  the  inocula- 
tion wound,  either  directly  or  after  such  matter  had  been  dried  up  for 
aleogth  of  time  in  buildings,  &c.  He  showed  further  that  inoculation, 
never  having  proved  effectual  iu  permanently  stamping  out  the  lung 
plague  in  any  country,  situated  as  we  are,  we  could  only  look  upon  it  as 
a  means  of  restraining  the  disease  and  mitigating  the  losses,  while  its 
extension  to  the  sources  of  our  cattle  traffic,  and  its  general  difiusion, 
would  remain  possible  at  any  time.  Such  extensions  would  demand 
the  adoption  of  inoculation  over  the  increasing  area,  every  new  herd  in- 
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oculated  becoming,  for  a  time,  with  the  buildings,  &c.,  a  new  center  of 
infection,  the  dangers  of  diffusion  of  the  plague  would  be  proportionately 
increased.  Then  the  cost  of  inoculating  over  40,000,000  cattle  would 
cost  not  less  than  $4,000,000,  while  the  half  of  that  sum  judiciously  ap- 
plied would  extirpate  the  disease  firom  the  land,  and  free  us  fronoi  the 
danger,  except  from  its  reimportation.  Inoculation  would  have  to  be 
repeated  as  often  as  new  stock  were  introduced  by  birth  or  otherwi^ 
whereas  a  complete  stamping  out  would  prove  effectual  for  all  future 
time. 

He  went  on  to  state  the  difference  of  our  relations  to  lung  plague, 
and  to  the  other  contagious  diseases  of  animals.  Texas  fever,  anthrax, 
chicken  cholera,  and  swine  plague  are  already  so  widely  spread  in  the 
United  States,  or  so  permanent  in  certain  soils  and  districts  that  they 
cannot  be  approached  with  the  same  confidence  of  a  speedy  extinction 
as  can  lung  plague.  Again,  several  of  these  demand  for  their  extinction 
such  modifications  of  the  soil  by  culture,  drainage,  and  otherwise  that 
the  task  of  stamping  them  out  would  be  a  far  more  trying  one  than  the 
extinction  of  lung  plague.  Lung  plague,  on  the  contrary,  is  confined 
to  a  very  limited  area,  and  apart  from  the  infected  cities  to  inclosed 
farms,  from  which  it  could  be  certainly  and  permanently  crushed  out 
Lung  plague  now  costs  us  $2,000,000  per  annum  on  our  exports  alone, 
and  probably  a  million  more  of  incidental  losses  at  home.  Ko  country 
invaded  by  this  disease  has  ever  been  offered  a  fairer  opportunity  to 
stamp  it  out,  and  to  no  country  will  so  much  blame  attach  if  it  is  allowed 
to  spread  until  we  count  our  losses  by  scores  of  millions  in  place  of  units. 

On  these  considerations  it  appears  highly  important  that  CSongiess 
should  be  urged  to  grapple  with  the  plague  promptly  and  earnestly,  and 
that  whatever  appropriation  is  made  for  the  extinction  of  this  affliction 
should  be  ample,  and  should  be  made  applicable  to  this  plague  alone.  If 
an  attempt  is  made  to  deal  at  once  with  all  our  animal  plagues  any  sum 
appropriated  by  Congress  will  soon  be  exhausted,  the  work  will  have  to 
be  stopped  prematurely,  and  this  and  other  plagues  will  be  allowed  to 
spread  around.  The  prompt  and  thorough  extermination  of  lung  plague 
is  demanded  by  considerations  of  political  economy.  Much  less  than 
our  present  yearly  losses  from  this  disease  would  sufUce  for  its  final 
extinction,  and  these  bear  no  relation  to  the  immense  losses  that  must 
follow  its  general  diffusion.  The  moral  influence  to  be  secured  by  the 
extinction  of  this  plague  is  needed  to  incite  Congress  to  advance  to  the 
extermination  of  our  other  animal  plagues.  On  the  contrary  the  initia- 
tion of  work  upon  all  the  plagues  of  our  live  stock,  and  the  failure  to 
exterminate  any  one  of  them,  until  the  time  and  means  have  been  ex- 
hausted, will  only  serve  to  secure  charges  of  no  good  results,  denuncia- 
tions of  all  kinds,  and  a  hesitancy  or  refusal  t'O  proceed  further  in  the 
matter.  This  is  really  what  has  happened  already  in  several  of  our  in- 
fecte<l  States.  New  York  had  stamped  the  lung  plague  out  of  six 
counties,  and  would  have  done  so  in  all,  but  that  local  prejudices  and 
politics  in  Brooklyn  were  allowed  to  set  the  State  law  and  officials  at 
defiance,  and  finally,  when  on  the  strength  of  a  new  appro])riation  prep- 
arations were  being  made  to  face  and  conquer  the  difficulties  of  the  sit- 
uation in  that  city,  orders  were  received  from  Albany  which  virtually 
enjoined  the  cessation  of  all  effective  work,  and  since  that  the  plague 
has  spread  in  four  counties  which  were  virtually  clear.  Pennsylvania, 
which  began  well  with  a  most  liberal  system  of  indemnity  for  animals 

ed,  which  enlisted  the  stock  owners  themselves  in  the  interest  of  ex- 

tion,  never  succeeded  in  the  essential  measure  of  establishing  sep- 
'  markets  for  sound  store  cattle  on  the  one  hand,  and  suspected 
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and  beef  cattle  on  the  other,  and  finally  were  compelled  to  re- 
duce their  indemnity  and  proceed  under  the  same  dissulvantages  as 
other  States.  I  In  New  Jersey,  after  a  period  of  work,  the  pleuro- 
pneumonia law  was  abolished,  and  the  whole  matter  put  under  the 
control  of  the  State  board  of  health  with  the  utterly  inadequate  appro- 
priation of  $5,000  a  year.  The  result  has  been  that  infected  herds  have 
been  left  to  themselves  M'ithout  even  visitation  by  State  officials,  until 
the  plague  had  done  its  worst. 

Governors  and  legislators  seem  to  forget  that  the  extinction  of  an 
animal  plague  is  not  a  piece  of  work  like  the  construction  of  a  steam- 
engine,  or  a  railroad,  which  can  be  taken  up  and  laid  aside  in  accord- 
ance with  whim,  caprice,  or  apparent  necessity.  The  case,  gentlemen, 
yon  can  better  appreciate  as  the  counterpart  of  the  neglect  of  weeds. 
The  single  thistle  which  you  allow  to  grow  to  maturity  scatters  its 
thousands  of  seeds  on  the  viewless  winds,  and  increases  the  work  pro- 
XK>rtionately  for  the  future.  Careless  methods  or  intermittent  work  on 
these  animal  plagues  is  but  prodigality  of  the  public  money  and  abuse 
of  the  public  confidence.  What  is  demanded  is  a  well  conceived  sys- 
tem, rigidly  and  impartially  carried  out,  until  the  last  infected  animal 
has  been  killed,  and  the  last  germ  of  infection  has  been  destroyed. 

I  would  therefore  propose  that  a  memorial  be  sent  to  Congress  ex- 
pressing the  sense  of  this  convention,  as  to  the  imperative  necessity  of 
prompt  legislation  and  executive  action  on  the  lung  plague,  and  to  the 
need  of  a  liberal  appropriation  to  be  employed  for  tiie  extermination  of 
this  plague  only  until  it  shall  have  been  completely  annihilated. 

Professor  Law.  Eeferring  to  the  efforts  made  in  New  York 

The  President  asked.  I  should  like  to  ask,  if  you  can  tell  us,  how  much 
it  would  cost  to  wipe  out  pleuro-pneumonia  in  the  State  of  2s ew  York  f 

Professor  Law.  It  would  be  difficult  to  estimate  this  without  know- 
ing the  precise  limits  of  the  disease  at  present,  but  I  think  that  the 
money  now  appropriated  in  the  State  of  New  York — ^if  it  had  been 
available  with  the  proper  power,  at  the  commencement  of  1880  when 
the  work  was  virtually  stopped,  that  is,  if  we  could  have  stopped  the 
movement  in  Brooklyn  and  suburbs,  as  we  had  in  New  York,  I  think 
that  money  would  certainly  have  been  enough. 

The  Pkesident.  How  much  was  it  f 

Professor  Law.  Fifty  thousand. 

The  President.  Why  was  it  stopped! 

Professor  Law.  I  don't  know. 

The  President.  Whose  officials  were  employed? 

Professor  Law.  State  officials.  The  trouble  was  this,  when  the  new 
appropriation  wa«  made  I  began  at  once  to  lay  measures  for  increasing 
our  staff  to  carry  the  war  into  Brooklyn  and  suburbs,  the  first  and  last 
home  of  the  plague  in  the  State,  and  I  was  met  at  once  by  an  order 
from  Albany  to  cut  down  the  staff. 

The  President.  This  law  of  New  York  authorizes  you  to  slaughter 
cattle  and  pay  for  them  ? 

Professor  Law.  Y^es. 

The  President.  To  what  extent  were  you  obliged  to  reduce  your  staff  f 

Professor  Law.  We  had  to  dismiss  two  or  three  inspectors;  I  left  at 
that  time^  feeling  that  my  reputation  was  at  stake,  and  that  only  dis- 
credit could  come  of  my  continuance. 

The  President.  How  many  men  did  you  employ  ! 

Professor  Law.  We  had  eight  veterinarians  regularly,  and  otbers 
were  called  in  when  occasion  demanded.  Beside  these,  were  non-profes- 
sional men  as  clerks,  yard  men,  &c. 
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The  President.  How  many  cattle  were  destroyed  and  paid  for  at 
the  time! 

Professor  Law.  Seven  hundred  and  eighty-three  cattle  have  hecn 
killed  and  paid  for,  some  thousands  more  have  been  killed,  as  suspected, 
and  used  for  beef.  < 

The  President.  Was  the  attempt  an  expensive  onef 

Professor  Law.  Indemnities  amounted  to  $24,726.27. 

The  President.  Were  the  funds  exhausted  when  the  w^rk  ceased? 

Professor  Law.  Ko. 

The  President.  Why,  then,  did  the  work  cease !  What  was  the 
trouble  f 

Professor  Law.  It  didn't  cease ;  only  partially  so. 

The  President.  By  order  of  the  governor  ? 

Professor  Law.  Yes.  The  great  desideratum  from  the  beginning  was 
the  lack  of  power  to  control  the  movement  of  cattle  in  infected  districts. 
I  may  illustrate  by  making  a  statement  in  this  connection.  In  New 
York  City  no  bovine  animal  was  allowed  to  appear  on  the  streets  with- 
out a  signed  permit  of  the  proper  date,  stating  where  it  started  from, 
destination,  owner,  &c.,  and  giving  so  many  hours  for  the  joume3'.  No 
animals  were  allowed  to  enter  the  city  except  in  special  cases,  by  per- 
mit, or  through  the  bonded  yard,  into  which  these  animals  had  to  come 
by  i)oat  or  rail  from  uninfected  districts.  The  veterinarian  had  to  be 
at  the  yard  and  examine  every  animal,  and  give  certificates  for  each 
animal.  Three  months  of  this  active  work  had  nearly  cleared  the 
city.  In  Brooklyn  no  such  control  could  be  exercised,  and  the  disease 
remained  very  prevalent. 

The  President.  Where  did  these  cattle  come  from  f 

Professor  Law.  Western  New  York  and  the  States  of  Michigan,  Ohio, 
and  Western  Pennsylvania. 

The  President.  They  were  put  in  these  yards  and  there  caught  the 
disease  f 

Professor  Law.  Not  at  all. 

The  President.  Where  did  they  get  it  ? 

Professor  Law.  Their  opportunities  for  contracting  the  disease  began 
in  Brooklyn,  in  the  dealers'  stables,  where  sick  cows  were  sometimes 
temporarily  accommodated ;  next  in  the  infected  dairies,  to  which  they 
were  sent;  and  finally,  if  they  escaped  both,  on  the  infected  lots  on 
which  they  pastured  in  common  with  other  herds. 

Mr.  Saunders.  I  understood  you  to  make  the  assertion,  during  the 
course  of  your  remarks,  that  for  $2,000,000  this  disease  could  be  ex- 
terminated. I  would  like  to  know  whetuer  you  make  that  statement  at 
random  or  as  the  result  of  actual  estimation. 

Mr.  Law.  Judging  from  my  estimate,  and  from  my  knowledge,  I 
think  it  would  probably  cover  the  entire  cost  and  leave  a  considerable 
margin. 

The  President.  About  how  much  did  you  sa v  it  would  cost  ? 

Mr.  Law.  About  $2,000,000. 

Mr.  Saunders.  How  many  millions,  Mr.  Law,  would  it  take,  in  your 
judgment,  to  exterminate  this  in  twelve  months  f 

Mr.  Law.  That  is  impossible  to  say.  I  cannot  give  an  answer  to 
that  question.  If  twelve  months  hence  finds  it  near  the  present  area, 
it  would  probably  be  covered  by  the  amount  I  name.  If  it  were  car- 
ried out  West,  no  e8tiinate  can  be  made  of  its  probable  cost. 

Mr.  Saunders.  How  many  months  would  it  take  to  exterminate  it  if 

'*»^ried  West ! 

'r.  Law.  If  carried  west  of  the  Alleghany  Mountains  there  is  no 
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telling  to  what  extent  it  might  reach.  The  danger  of  it»  being  carried 
West  is,  in  my  opinion,  increasing  every  day,  and  the  danger  is  largely 
increased  by  sending  large  numbers  of  animals  to  the  West.  Formerly 
few  cattle  were  sent  West.  Within  three  years  there  has  started  np  a 
new  trade — a  trade  which  in  the  last  fifteen  months,  np  to  the  end  of 
August  last,  had  grown  to  large  proportions.  I  was  told  that  it  had 
reached  the  enormous  number  of  one  and  a  half  millions  at  Chicago 
alone.  Another  great  danger  is  in  sending  thoroughbred  cattle  to  the 
West.  One  danger  is  the  great  increase  in  the  country  in  the  number 
of  imported  animals,  of  short  horns  In  particular,  which  have  deterio- 
rated so  much  that  they  have  come  down  to  a  low  price ;  and  hence  the 
demand  for  imported  short-horns,  to  improve  the  present  grade  of  cat- 
tle, is  increasing. 

Mr.  Saunders.  About  how  many  calves  were  raised  in  Chautauqua 
County  this  year  f 

Mr.  Law.  About  one-half  million  calves  have  gone  into  Chicago  in 
the  last  six  months,  and  of  forty  thousand,  two-thirds  have  nominally 
gone  from  Chautauqua  County.  We  think  they  probably  came  from 
&rther  off,  though  none  of  the  men  so  reported  them. 

Mr.  Saunders.  Is  not  feeding  them  on  glucose  slops  one  of  the  main 
causes  that  produce  this  disease  f 

Mr.  Law.  No.  I  could  give  you  some  statistics  in  regard  to  that, 
but  I  have  not  the  figures  here  with  me,  and  so  am  compelled  to  speak 
in  general  terms.  In  the  first  place,  where  the  cattle  suffer  so  much 
from  disease  in  the  East,  very  few  are  fed  on  this  kind  of  food.  In  the 
second  place,  in  the  West,  where  we  have  many  factories,  we  have  no 
disease,  and  in  the  West  we  find  cattle  living  on  similar  products,  the 
swill  of  distilleries,  &c.  We  confine  them  in  close  buildings  as  well 
adapted  to  their  health  as  in  the  East,  but  there  has  not  been  a  single 
instance  of  this  disease  originating  there.  They  ship  these  cattle  all 
over  the  country,  and  I  should  judge  the  manner  in  which  it  is  done  is 
unhealthy.  I  think  it  is  calculated  to  produce  disease.  This  disease, 
as  I  have  before  said,  came  originally  from  a  foreign  country. 

The  President.  I  think  an  appeal  to  the  States  where  this  disease 
exists,  through  the  executive  authority,  would  produce  a  good  effect. 
Professor  Law  has  said  that  this  disease  could  be  remov^  by  extirpa- 
tion and  by  the  employment  of  the  processes  resorted  to  in  Massachu- 
setts to  get  rid  of  it.  I  think  that  after  I  state  precisely  what  was  done 
in  Massachusetts  that  any  one  can  see  what  ought  to  be  done  elsewhere. 
Ihave  no  doubt  the  facts  are  familiar  to  most  of  the  members  of  the  conven- 
tion ,  but  1  will  briefly  refer  to  it.  In  1859  there  were  i  mported  from  Holland 
to  Massachusetts  some  Dutch  cattle,  since  called  Holsteins.  They  were 
taken  from  Boston  to  their  destination  on  wagons,  because  thej'  were 
in  such  a  condition  that  they  could  not  travel  on  foot.  Three  of  them 
died  shortlv  after  their  arrival.  Out  of  the  herd  there  was  a  calf  sent 
to  the  town  of  !N^orth  Brookfield,  in  the  county  of  Worcester,  where  the 
dairying  business  is  conducted  on  a  large  scale.  This  animal  went 
there  al)out  the  month  of  November,  1859.  In  the  winter  it  was  dis- 
covered that  the  calf,  as  well  as  other  cattle  associated  with  it,  were 
attacked  by  a  disease  which  was  soon  ascertained  to  be  contagions 
pleuro- pneumonia,  the  history  of  which  was  well  known,  and  the  rem- 
edy for  which,  in  England,  Holland,  and  South  Africa,  had  been  ex- 
tiq)ation.  Some  working  oxen  engaged  in  moving  a  bam  caught  the 
disease  from  those  of  their  number  that  had  been  exposed,  and  soon 
an  area  of  ten  miles  square  was  found  to  be  infected.  The  legislature 
was  applied  to  by  the  agricultural  board  for  some  remedy.    A  comniis- 
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8ioii  was  immediately  appointed,  and  $125,000  were  appropriated  to  ex- 
tirpate the  disease.  As  a  member  of  that  commission  I  assisted  in  iso- 
lating every  case  in  the  infected  district.  After  isolation  if  a  diseased 
animal  was  found,  he  was  killed  at  once,  and  the  infected  herd  with 
him.  !N'ot  a  case  has  been  heard  of  in  the  State  since.  The  remedy 
applied  in  Massachusetts  can  be  applied  everywhere. 

Professor  Law.  I  think  this  disease  is  flourishing  in  this  country  and 
has  for  forty  years,  and  so  has  kept  our  Eastern  States  in  a  constant 
state  of  infection,  and  will  continue  to  do  so  until  we  stamp  it  out.  I 
will  allow  this  much  to  be  true,  that  in  winter  it  has  not  that  deadly 
character  which  it  has  in  other  countries  where,  according  to  several 
eminent  veterinarians,  it  destroys  entire  herds  without  exception,  as 
in  Brooklyn  and  New  York,  and  therefore  I  think  that  if  the  proper 
steps  are  taken  to  prevent  its  introduction  into  this  country  that  it  will 
not  propagate  itself.  It  is  now  thought  that  the  disease  is  not,  in  the 
heat  of  summer,  as  fatal  as  in  Europe. 

A  MEMBER  OF  THE  CONVENTION.  Would  it  uot  flourish  as  Well  here 
AS  there  if  not  exterminated  f 

Professor  Law.  I  think  there  is  no  remedy  equal  to  extermination. 
If  it  go  on  it  will  largely  concern  the  cattle  traffic.  In  England  it  goes 
to  the  great  ports  and  from  them  is  spread  all  over  the  island.  It  has 
had  no  disposition  to  spread  from  where  it  originated,  except  in  some 
cases,  but  wherever  carried  from  infected  animals  it  has  spread  aa  fa- 
tally as  in  England.  If  carried  to  the  sources  of  this  great  traffic  I  do 
not  think  that  even  the  high,  clear  air  of  the  plains  would  prevent  its 
rapid  development,  as  it  has  in  the  steppes  of  Asia,  or  in  Australia, 
where  the  climate  is  alleged  to  be  one  of  the  finest  in  the  world  for 
bronchial  affections. 

Mr.  GiLLHAM  said  he  feared  we  were  beginning  to  think  that  the  disease 
could  uot  spread.  Professor  Law  had  forcibly  expressed  the  truth  by 
saying  that  the  current  of  trade  is  against  it.  He  had  had  exx>erience 
with  the  difficulties  of  the  situation,  and  was  glad  to  hear  Mr.  Aiken 
say  that  the  Agricultural  Committee  of  the  House  were  going  to  in- 
vestigate that  question  this  session.  Some  think  that  the  States 
might  do  everything,  and  others  think  they  can  do  nothing.  Now,  if 
the  States  themselves  would  take  hold  and  exterminate  all  the  cattle 
in  their  respective  States  infected  with  this  disease,  that  would  simpli^' 
matters  a  great  deal.  We  have  seen  that  New  York  and  Pennsylvania 
make  little  eftbrt  to  check  it — that  Maryland  has  done  little  or  nothing 
in  this  direction,  and  right  under  the  shadow  of  Congress.  It  is  use- 
less to  make  the  effort  to  prevent  its  spread,  unless  we  can  have  some 
legislation  on  the  part  of  Congress  that  will  make  it  an  object.  The 
West  realizes  the  very  grave  character  of  the  danger  threatenii^g  us. 
Its  spread  throughout  the  West  would  entail  a  loss  of  millions  of  cattle, 
and  yet  we  are  told  that  it  will  only  require  the  expenditure  of  the  pit- 
iful sam  of  $2,000,0(K)  to  stamp  it  out,  if  what  is  called  the  best  gov- 
ernment the  world  ever  saw  would  act  promptly  and  efficiently.  Illi- 
nois would  spend  that  snm  for  such  a  purpose.  That  State  recently 
passed  a  very  stringent  law  prohibiting  the  importation  of  cattle,  and 
while  this  checked  the  importation  it  cannot  affect  cattle  in  transit  across 
the  State.  These  cattle  will  stop  at  Galveston,  at  East  Saint  Louis, 
and  are  there  penned.  The  legislature  is  powerless.  If  there  is  any- 
thing to  reiterate  it  is  what  has  been  said  by  the  chairman  of  this  conven- 
tion, for  this  convention  can  do  something.  Get  this  before  Congress- 
get  it  before  the  States — get  it  before  the  efficient  farmers  in  all  the 
States,  and  that  will  give  you  a  system  of  some  account  to  stamp  one 
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this  disease.  This  department,  whatever  its  sins  in  the  past,  coold  wipe 
them  all  out,  if  Confess  were  to  aid  it  in  the  important  work  of  avert- 
ing this  trouble,  to  which  our  people  are  looking  forward  with  fear. 

Mt.  Gillham  closed  by  advocating  the  adoption  of  resolutions  by  the 
convention  expressing  the  sentiments  relative  to  the  extermination  of 
this  disease. 

Dr.LoBLXG  explained  a  bill  introiluced  during  the  last  session  of  Gon- 
|2:res8,and  said:  The  bill  of  course  met  with  a  good  deal  of  opposition. 
There  were  certain  constitutional  questions  raised  with  regard  to  the 
rights  of  the  Federal  Government  in  the  States,  and  of  Congress  to  ap- 
propriate money  for  such  purposes.  Meanwhile  Congress  adjourned 
and  the  matter  was  i)ostponed.  That  bill  is  still  in  existence,  and  con- 
tains measures  for  the  extirpation  of  this  disease  which  would  not  only 
be  effective,  but  the  most  thorough,  accurate,  and  scientiUc.  I  think 
that  these  bills  might  be  collected  by  a  committee  of  three  of  this  body, 
in  order  that  we  may  understand  whatis  now  before  Congress.  Colonel 
Aiken  will  be  happy,  I  doubt  not,  to  assist.  A  strong  statement  of  the 
whole  matter  could  then  be  prepared  setting  forth  to  Senators  and  Eep- 
resentatives  the  need  of  this  great  and  growing  interest ;  and  I  move, 
therefore,  that  a  committee  of  three  be  appointed  for  the  purpose  of 
securing  all  the  bills  that  are  now  before  the  House,  or  that  were  before 
Congress  at  the  last  session. 

Mr.  Saunders,  of  Illinois,  heartily  concurred  in  the  motion  made  by 
Commissioner  Loring,  and  gave  an  account  of  an  interview  with  ex- 
Senator  Kirkwood  on  yesterday  with  reference  to  this  bill,  and  the 
reasons  why  it  did  not  pass  at  the  last  session. 

Mr.  Aiken  and  Commissioner  Loring  further  explained  reasons  for 
non-action  on  the  part  of  Congress.  ' 

Mr.  Saunders  stated  that  any  proper  bill  brought  forward  this  ses- 
sion would  have  the  support  of  the  Speaker  of  the  House. 

The  President  pro  tern.  (Mr.  Blount).  How  shall  the  committee  be 
appointed  f 

Commissioner  Loring.  I  move  that  it  be  appointed  by  the  chair. 

A  Member.  I  move  that  the  committee  consist  of  the  Commi.ssioner 
of  Agriculture  and  Me^^rs.  Gillham  and  Aiken. 

Dr.  Loring.  I  wish  to  be  excused.  I  will  cooperate  with  the  com- 
mittee with  great  pleasure,  but  I  think  the  committee  should  be  com- 
posed of  the  delegates. 

Tlie  following  committee  was  then  appointed :  Messrs.  Gillham,  Mer- 
edith, and  Law. 

Colonel  Aiken  referred  to  the  remarkable  fatality  of  cows  taken  from 
the  North,  and  asked  Professor  Law  why  it  was  that  if  a  grown  bull  or 
cow  is  taken  where  there  is  limestone  water  that  certain  death  follows  ? 
There  is  no  such  effect  produced  on  other  stock.  He  had  brought 
horses  from  Central  New  York  and  has  had  no  trouble.  We  only  have 
to  preserve  them  •through  hot  summers.  I  have  brought  sheep  from 
Southern  Ohio,  and  they  have  been  very  carefully  raised,  yet  they  lost 
all  their  wool. 

A  Member  of  the  Convention.  Were  they  Cotswolds  ! 

Mr.  Aiken.  No,  sir ;  they  take  no  Cotswolds  to  my  State ;  they  are 
thought  to  be  too  large. 

A  Member.  Have  you  taken  any  from  Tennessee  to  South  Caro- 
lina t 

Mr.  Aiken.  The  finest  I  ever  had  were  from  Lexington.  But  refer- 
ring to  this  fatality,  I  have  known  a  magnificent  cow  bought  in  New 
York  to  die  in  three  months  after  reaching  Charleston. 
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Mr.  Jackson.  What  condition  are  they  generally  in  f 

Mr.  Aiken.  In  good  condition — in  the  best  possible  condition.  It  is 
a  question  of  great  importance  to  us.  We  are  all  meeting  with  the 
same  ill  snccess.  If  I  could  get  a  satisfactory  answer  to  the  qnestion 
I  have  asked  I  should  take  the  privilege  of  publishing  it.  We  believe 
that  the  Jersey  cattle  will  find  a  better  home  in  South  Carolina  and 
Georgia  than  anywhere  else.  They  will  fatten  better  and  do  better,  I 
think,  than  they  would  in  Kew  England.  We  are  very  much  inter- 
ested in  them,  and  all  the  people  in  my  country  are  desirous  of  getting 
them. 

A  Member.  Is  it  near  the  coast  where  the  gentleman  lives  t 

Mr.  Aiken.  I  am  not  on  the  coast.  My  place  has  a  fine  location  for 
cattle. 

A  Member.  How  far  does  this  condition  of  affairs  extend  beyond 
Carolina? 

Mr.  Aiken.  I  have  heard  of  the  same  thing  in  Georgia. 

Mr.  Law.  Does  this  locality  not  extend  l^yond  South  Carolina,  to- 
ward the  coast  f 

Mr.  Aiken.  Yes,  sir. 

Mr.  Law.  Must  the  calves  be  fed  on  milk  ? 

Mr.  Aiken.  No,  sir ;  I  have  never  fed  them  on  milk.  I  have  fed  one 
on  green  food  and  a  little  meal. 

Mr.  Law.  'Are  there  any  trees  in  the  pasture! 

Mr.  Aiken.  There  are  no  trees. 

Mr.  Law.  What  is  the  nature  of  the  disease,  if  it  can  be  made  ont? 

Mr.  Aiken.  That  is  a  question  I  cannot  answer.  I  remember  dis- 
tinctly that  the  cause  of  death  of  two  fine  heifers  was,  in  my  opinioOf 
bloody  murrain,  but  what  caused  the  death  of  my  Seneca  Falls  bnll  I 
did  not  know.  He  did  not  come  up  in  the  afternoon,  and  I  found  him 
lying  on  the  ground  as  if  asleep;  he  had  something  like  meningitis.  He 
died  during  the  night,  and  one  of  the  two  that  died  later  died  in  the 
.same  way. 

Mr.  Law.  Did  you  notice  the  carcass.    Had  it  a  yellowish  hue  ? 

Mr.  Aiken.  The  only  thing  I  found  in  the  way  of  discoloration  was 
in  the  intestines,  and  these  seemed  to  be  congested. 

Mr.  Law.  And  the  coat  of  the  stomach? 

Mr.  Aiken.  It  was  a  good  deal  congested. 

Mr.  Law.  It  is  an  understood  and  well  established  fact,  that  the  Texas 
fever  extends  to  North  Carolina,  and  I  would  presume  that  this  is  the 
same  thing  that  you  describe. 

Mr.  Aiken.  Where  would  the  Texas  fever  originate  if  I  bought  them 
in  New  York  or  Tennessee! 

Mr.  Law.  It  has  been  planted  there  and  extended  from  your  native 
stock,  though  your  native  stock  have  now  acquired  immunity  from  it. 
Not  only  is  this  a  general  principle,  but  it  is  the  case,  with  reference  to 
certain  diseases,  and  particularly  anthrax,  which  is  <5bntracted  in  preg- 
nancy. The  germ  of  the  disease  has  never  yet  been  found  in  the  uterus, 
but  the  chemical  products  have  been. 

The  President.  Let  me  say  with  regard  to  thi^  Jerseys  of  the  South, 
that  I  have  found  to  my  surprise  that  the  Southern  States  seem  to  be 
the  home  of  this  breed  of  cattle.  There  have  been  a  great  many  imported 
into  Massachusetts,  but  in  South  Carolina  last  autumn  I  found  them 
in  fine  condition,  with  heavy  and  strong  muscles,  well  developed,  and 
in  a  thrifty  condition  in  every  way.  There  is  something  in  the  climate 
of  tliat  section  which  is  promotive  of  the  health  of  a  delicate  and  sensi- 
tive animal  like  the  Jersey ;  on  the  other  hand  the  short-horn  does  not 
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thrive  well  there,  his  physical  organizatiou  being  made  up  for  the  pro- 
duction of  fat  entirely,  and  not  being  suited  to  the  oppressive  heat  of 
the  Southern  States.  The  delicate  and  smaller  animals,  however,  find 
the  South  their  natural  home. 

The  difference  between  the  physical  organization  of  cattle  for  the 
dairy  and  for  the  production  of  beef  is  very  great,  and  I  hope  to  lay 
this  matter  before  the  convention  more  fully  when  the  question  of  the 
dairy  comes  up,  for  I  think  I  can  account  in  a  measure  for  the  dif- 
ficulty that  exists  in  raising  heavy  beef  cattle  at  the  South.  There  is 
no  reason  why  it  should  be  considered  a  misfortune.  I  am  perfectly 
sure  that  the  South  has  an  opportunity  for  animal  growing  exactly  as 
good  as  any  other  section  of  the  country,  care  being  taken  to  select  the 
proper  breed. 

The  time  has  arrived  for  a<\joumment.  I  intended  to  have  an  essay 
read  by  Mr.  Hazard,  on  Jersey  cattle,  and  this  will  be  first  in  order  in 
the  morning. 

Mr.  Saunders.  I  move  we  now  adjourn. 

The  motion  was  agreed  to,  and  at  5  p.  m.,  the  convention  adjourned. 


Friday  Morning,  January  13, 1882. 

The  convention  was  called  to  order  at  10.30. 

The  president  announced  the  first  business  to  be  the  reading  of  an 
e$say  by  Mr.  Hazard,  of  Pennsylvania,  which  was  presented,  as  follows : 

THE  CHANNEL  ISLANDS— THE  PEOPLE  AND  THEIR  CATTLE. 
By  Willis  P.  Hazard,  Wbst  Chester,  Pa. 

Directly  sonth  of  England  flows  the  BritUh  Chadnel,  connecting  the  North  Sea  with 
the  North  Atlantic  Ooeau ,  and  separatinff  E n^land  from  Fran ce.  A f ter  passing  through 
the  narrow  straits  between  Dover  and  Calais,  the  English  Channel  widens  very  mnch, 
owing  partly  to  iMys  and  harbors  on  the  English  coast,  and  partly  to  two  large  indenta- 
tions or  bays  on  the  north  coast  of  France.  In  the  easternmost  bay  lies  Havre ;  on  the 
poiDt  of  land  separating  them  is  Cherbonrg,  the  naval  depot  of  France,  and  in  the 
western  bay  lies  a  gronp  of  islands  and  roeks  quite  adjacent  to  the  coast  of  France,  and 
M>  oompletely  land-locked  and  within  the  shelter  of  that  country,  that  the  map-stu- 
dent is  amased  when  he  is  told  that  these  islands  belong  to  England  and  not  to  France ; 
still  more  so  when  he  visits  these  islands  and  finds  nearly  every  hamlet  and  parish 
bearing  French  names,  the  customs  and  habits  French,  and  most  of  the  transactions 
csoried  on,  and  the  papers  published  in  the  French  language. 

From  their  situation,  these  islands  are  called  the  Channel  Islands,  though  more 
popularly  known  by  the  individual  names  of  the  larger  three  of  the  group,  viz.,  Jersey, 
Goernsey^  and  Alderney.  Thesahave  attracted  the  attention  of  Eogland  and  America 
in  recent  years,  through  the  merits  and  beauties  of  their  two  famous  breeds  of  cattle, 
the  Jersey  and  Guernsey  breeds.  And  these  have,  until  within  a  short  period,  been 
generaUy  known  under  the  generic  but  erroneous  name  of  Alderney  cattle. 

But  independent  of  these  more  modem  claims  to  notice,  the  islands  have  a  story  and 
BODg  of  their  own,  their  history  reaching  so  remotely  into  the  past  as  to  be  lostm  the 
dim  obscurity.  They  were  famous  in  Roman  narratives  of  wars  and  conquests,  were 
prominent  in  the  histories  of  William  the  Conqueror,  of  King  Charles,  and  of  Qaeen 
Blizabetb.  Their  ecclesiastical  history  embraces  the  rites  of  the  Druids ;  their  tem- 
ples trace  back  almost  to  apostolic  times,  and  the  Romanists  and  Protestant  faith  have 
each  at  times  held  entire  sway,  and  been  the  cause  of  intestine  as  well  as  of  outside 
wars  9nd  attacks.  The  people  often  called  to  repel,  have  left  the  evidence  in  their 
many  towers,  castles,  and  forts  still  standi ug.  And  to  this  day  we  find  in  their  in- 
dspendent  spirit,  aud  their  laws,  the  evidences  of  their  freedom  and  their  courage. 

The  Channel  Islands  are  by  many  supposed  to  have  at  one  timd  formed  part  of 
France ;  and,  indeed,  tradition  asserts  that  at  certain  times  of  low  tides,  the  passage 
from  one  shore  to  the  other  was  made  on  foot  over  the  rock^  connection.  The  pecu- 
liar character  of  the  many  rooks  sorrounding  the  islands,  at  times  jetting  from  the  sea, 
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and  at  others  bid  just  beneath  the  siirfaoe,  all  indicate  the  wearing  and  disintegration 
power  of  the  sea  and  its  conflicting  carrents,  as  they  wash  violently  in  the  changing 
channels.  These  are  what  make  the  passiu^e  between  the  main  laud  and  the  islands 
so  dangeronSy  especially  during  storms  ana  fogs.  The  passenger  never  considers  he 
is  safe  jontil  his  foot  is  on  dry  land.  Thongh  the  length  of  time  of  the  trip  from 
Southampton  is  nsu^ly  abont  eight  honrs,  it  is  frequently  two  or  three  times  as  long. 
Where  the  tides  rise  and  fall  often  from  thirty  to  forty  feet,  and  the  steamers  sail  at 
one  particular  hour,  without  regard  to  the  state  of  the  tide,  and  the  narrow  channels 
between  submerged  sharp-pointed  rocks  are  thus  made  still  narrower,  it  is  not  to  be 
wondered  that  shipwrecks  occur.  One  took  place  in  the  main  harbor  of  Jersey,  on  a 
Sunday  morning  in  February,  while  we  were  there,  and  within  three  hundred  feet  of 
the  steamer's  anchorage. 

The  larger  islands  lie  nearly  south  of  each  other,  and  of  England,  and  in  the  follow- 
ing order :  Alderuey  and  the  Casqnets,  about  60  miles  from  England ;  Guernsey,  Herm, 
and  Serk,  70  miles ;  and  Jersey  90  miles.  Alderney  is  3^  miles  long,  by  1  mile  broad, 
having  1,962  acres;  Guernsey  is  9  miles  long,  by  7  miles  broad,  having  a  population 
of  30,000;  and  Jersey  is  nearly  double  the  size  of  Guernsey,  being  11  miles  long,  by  5^ 
miles  broa<l,  having  40,000  acres,  and  57,000  population.  The  smaller  islands  of  Serk, 
.Jethro,  and  Herm,  are  sparsely  settled,  but  very  picturesque  and  beautiful  to  the  lover 
of  natural  scenery  and  history. 

TUB  SCENERY. 

All  of  them  have  rocky  coasts  of  the  wildest  grandeur,  difficult  of  access,  and  only 
equaled  by  thote  of  Cornwall,  parts  of  Ireland,  and  of  Scotland.  Forbidding  as  is  the 
approach,  the  interiors  of  these  islands  have  some  of  the  loveliest  rural  scenery,  re- 
minding the  tourist  of  the  softened  landscapes  of  Devonshire.  The  climate  is  so  mild 
and  the  atmosphere  is  so  moist  that  nature  rounds  all  the  outlines  with  a  profusion  of 
verdure  ^nearly  always  fresh  and  green.  While  the  majority  of  the  roads  are  level, 
still  there  is  enough  hill  and  dale,  intersected  by  streamlets,  to  ever  present  varying 
undulations  and  views  in  the  landscape.  Consequently  the  loveljr  scenery,  the  mil&ess 
of  the  climate,  and  the  novelty  of  the  surroundings,  together  with  the  ever-changing 
sea- views,  attract  tourists,  invalids,  artists,  and  naturalists,  at  all  seasons  of  the  year ; 
though  the  larger  number  visit  the  islands  in  the  summer  or  holiday  season ;  at  this 
time  the  daily  boat  frequently  carries  over  four  hundred  passengers.  Were  it  not  for 
great  danger  at  all  times  in  following  the  narrow  channels  through  the  great  massee 
of  rock,  and  contending  with  the  strong  tides  and  conflicting  currents  which  sweep 
with  great  force  through  the  great  bay  on  the  French  coast,  in  which  these  islands 
are  situated,  visitors  would  be  numbered  by  many  more  thousands.  The  steamers  are 
frequently  obliged  to  lie  by  during  fogs,  and  at  all  times  to  move  with  ^reat  caation. 
But  when  the  winds  are  quiet  and  the  atmosphere  is  clear,  the  voyage  is  one  of  great 
pleasure. 

THE  JOURNEY. 

I  wish  I  had  power  over  your  imagination,  and  then  you  would  realize  that  we  were 
taking  one  of  tne  cars  of  the  Southwestern  at  Waterloo  station  in  London,  in  the 
afternoon,  so  that  we  may  have  time  to  look  around  Southampton,  the  great  ship- 
])ing  port.  Ah  we  arrive  alongside  the  dock,  our  luggage  is  transfeiTed  to  the  steamer. 
We  have  secured  a  good  berth,  and  we  stroll  up  into  the  city  to  pass  away  the  hours 
until  midnight,  when  the  steamer  will  leave.  Having  stopped  at  the  hotel  and  eaten 
a  good  chop,  washed  down  with  a  glass  of  ale,  albeit  it  was  spiced  with  a  good  deal 
of  Hnobbery  from  the  waiter,  wc  feel  better  fortified  to  brave  the  terrors  of  the  chan- 
nel voyage. 

Again  on  board  of  the  steamer,  we  patiently  watch  the  play  of  the  harbor  lights 
upon  the  plashing  water,  as  they  rival  the  sheen  of  a  nearly  fiill  moon.  Having  also 
filled  in  the  time  by  asking  the  officers  and  men  of  the  steamer  what  was  the  pros- 
pect of  a  smooth  sea,  and  being  reassured  by  them,  we  gladly  hear  the  whistle  of 
the  last  train  approaching;  the  passengers  are  soon  transferred  to  the  steamer;  Uie 
bustle  incident  to  the  starting  is  at  la«t  over;  every  passenger  is  finally  accommo- 
dated with  a  berth;  the  steamer  is  cast  loose,  and  is  soon  under  way.  With  a  lin- 
gering look  at  the  HuiTOundings,  and  the  harbor's  lights  as  thev  dim  in  the  distance, 
we  tnist  to  the  bright  moonlight  and  the  favorable  wind  for  a  fair  passage,  and  seek  oor 
berth,  hoping  to  get  to  sleep  while  the  steamer  passes  down  the  Solent,  past  the  Isle  of 
Wight,  and  before  leaving  the  three  light-house  rocks,  called  The  Needles,  at  the  point 
of  the  Isle  of  Wight,  and  enters  upon  the  conflicting  currents  of  the  channel.  Vain 
hope !  for  the  snoring  of  your  neighbor,  who  can  sleep  anywhere,  the  incoming  of 
those  who  have  staid  on  deck  to  see  the  scenery  by  moonlight,  and  above  all  the 
stowing  away  of  the  cable  chains  by  the  donkey  engine  and  steam  windlass,  in  a 
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compartment  built  in  the  center  of  the  berth  cabin  to  hold  it,  all  these  drive  away 
deep,  until  yon  have  passed  the  Needles,  and  meet  the  long  swell  or  the  chopping  sea. 
Then  for  the  hours  of  nearly  mortal  agony !  And  you  lay  wondering  why  yousnould 
have  to  start  out  on  such  a  voyage  at  midnight. 

The  day  at  last  breaks,  aod  after  a  time  you  summon  courage  to  go  upon  deck  ..  and 
find  you  are  passing  through  the  Swiuge,  or  pass  between  the  Casquets,  on  the  right, 
aod  Alderney,  on  the  left.  As  the  steamer  does  not  stop  at  Alderney,  you  gaze  at  it  as 
it  rises  with  its  blue  outline  acainst  the  horizon,  and  turn  to  the  Casquets,  to  see  these 
rocks  rising  abruptly  above  toe  water,  and  surmounted  by  three  lights  one  hundred 
and  twelve  feet  from  the  surface,  directly  in  the  track  of  vessels.  The  lights  can  be 
Been  in  clear  weather  for  20  miles ;  but  in  foggy  weather  a  bell  is  sounded.  These 
Casquets  are  only  the  terminal  rocks  of  many  others  connected  with  Aldemey,  with 
a  narrow,  dangerous,  rocky  passage  between  them. 

GUERNSEY. 

On  we  go  through  the  bay  of  St.  Michael,  finding  the  currents  combatting  with  the 
tidal  wave,  for  here  they  set  from  every  point  of  the  compass,  owing  to  the  vast  num- 
bers of  concealed  rocks,  but  as  it  is  not  foggy  we  know  we  have  not  that  great  danger 
impending  over  us.  Guernsey,  ten  miles  from  Aldemey,  is  shortly  seen  looming  up  ; 
at  first  like  an  indistinct  fog,  then  as  a  leaden-colored  line  upon  the  sea,  gradually 
becoming  more  distinct  and  defined,  until  we  descry  a  bold,  rocky  coast,  rising  in 
blufb  from  the  sea,  but  indented  here  and  there  with  bright  green  sward  leading 
down  to  the  sandy  beach,  whitened  by  the  glare  of  the  sun. 

Doyle's  monument  towers  on  one  of  the  blufifs,  and  shortly  Castle  Comet  comes  in 
right,  on  a  high  hill  overlooking  the  town  and  harbor,  and  we  notice  the  signals  being 
ran  up  to  announce  our  approach.  The  arrivals  and  departures  of  the  steamers  are 
the  events  of  the  day,  and  the  sleepy  town  is  soon  enlivened,  for  here  comes  the  con- 
necting link  with  tn^  rest  of  the  world,  and  the  malls  and  papers  are  eagerly  looked 
for. 

On  the  left  lie  Herm  and  Jethro,  and  further  in  the  distance  Serk  ;  we  gllknce  at 
them  as  we  pass  by,  and  round  into  the  stony  harbor,  shooting  through  the  narrow 
entrance,  and  soon  ride  safely  at  anchor  in  smooth  water,  under  the  shelter  and  pro- 
tection oi  Castle  Comet;  itself  originally  constructed  by  the  Romans,  and  having  many 
historical  associations. 

ST.  PETER'S  PORT. 

Let  ns  look  behind  these  and  we  shall  see  the  stony,  rnsty-Iookiug  old  town,  rising 
in  terraces  njpon  the  hill  upon  which  it  is  built,  fronted  upon  the  shore  by  a  wide  es- 
planade, and  backed  by  the  green  of  the  suburbs,  prominent  among  them  being  the 
Donse  of  the  governor  and  Carey  Castle. 

A  stroll  through  the  town  of  St.  Peter's  Port  will  reveal  some  of  the  quaintest  old 

ftrnctores,  hundreds  of  years  old ;  the  narrow,  winding,  hilly  streets  often  without 

sidewalks,  but  stony  roughness  in  the  middle  of  the  streets ;  these  lined  with  curious 

amall  shox>8,  or  thronged  with  a  bustling  population,  partly  in  quaint  costume.    We 

look  into  the  old  church,  now  nearly  six  centuries  built;  and  as  a  contrast,  visit  the 

handsome  new  market-house  and  hall.    Here  we  have  a  look  at  the  rural  population 

and  products.    In  the  middle  of  one  part  of  the  house  are  benches,  placed  back  to 

back,  npon  which  sit  a  number  of  women  chatting  with  each  other,  each  holding  upon 

ber  lap  her  market  basket,  with  its  contents  covered  with  linen  or  other  covering. 

How  gallant  and  kind  it  seems  to  have  provided  for  the  female  purchasers  a  place  for 

rest,  and  to  have  a  social  chat.    But  directly  we  are  undeceived,  for  when  we  pass 

near  several  of  the  baskets  are  uncovered,  and  the  contents  are  attractively  displayed 

to  tempt  a  purchase.    How  nicely  the  golden  circles  of  butter  look ;  how  white  and 

firesb  toe  eggs!    Ah,  then,  here  the  women  sell  the  butter  of  their  own  make,  and  well 

tbey  understand  the  art ;  that's  why  the  circles  are  nearly  double  the  size  of  our 

pound  lumps,  though  they  are  only  half  as  thick.     Well  stamped,  and  of  the  deep 

rieh  color  which  only  Guernsey  cows  can  yield,  taste  after  taste  will  assure  you  there 

is  none  better.    As  the  herds  are  not  large  in  Guernsfty,  each  maker  can  easily  bring 

in  ber  basket  the  few  pounds  she  has  to  market,  and  the  few  eggs  she  gathers,  for 

poaltry  is  not  plenty  in  Guernsey,  for  it  is  not  a  grain  growing  country,  and  Normandy 

and  Brittainy,  in  France,  supply  most  of  the  poultry  and  eggs  used.    We  saw,  at  one 

time,  forty  tons  of  eggs  npon  the  wharf  in  Jersey,  landed  from  a  French  steamer,  and 

en  route  for  the  great  markets  of  London.    They  were  packed  in  neat  flat  boxes,  hold- 

inz  one  hundred  pounds  each,  and  were  there  piled  up  in  many  a  row. 

Further  rambles  through  the  market  revealed  many  curious  edible  things,  partic-, 

nlarly  among  the  crustaceans.    There  were  shrimps,  muscles,  snails,  the  haliotis  or  sea 
ear,  escallops,  oysters,  and  other  to  us  unknown  bivalve  and  univalve  edibles,  as  well 
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as  crabs  and  lobsters  of  lars^e  size,  and  crawfish.  The  variety  of  fish  of  coarse  U  Terj 
great ;  there  are  the  delighttul  whiting  and  tarbot,  rookfish,  mnllety  cod,  mackerel,  and 
tnnny ;  also  the  rotelet  smelt,  and  langon  sand-eel  are  said  to  be  delicate  little  monela. 
Bat,  strange  to  say,  many  of  the  fish  are  bronght  from  London  to  this  market,  as  the  fiafeh 
ermen  seem  to  decline  to  break  balk.  Fish  shipped  early  in  the  morning  on  the  steam- 
ers is  eaten  by  the  Londoners  the  next  morning. 

The  meats  we  examined  with  care,  and  tasted  with  relish  the.  Gaemsey  beef,  as  we 
felt  anxioos  to  test  its  aaality,  to  know  whether  the  animal  of  that  breed  made  good 
beef.  We  found  it  to  be  joicy,  tender,  and  delicions,  with  a  fine  pecaliar  atomatis 
flavor.  The  color  of  the  fat  is  of  a  deep  orange  color,  maoh  darker  than  that  of  the 
short-horn  or  Devon,  and  to  many  wonld  be  somewhat  objeotiona],  bat  only  from  pre- 
judice. It  is  even  of  a  deeper  yellow  than  the  fat  of  the  Jersey.  The  meat  at  the 
same  time  is  of  a  deeper  red  than  that  of  other  animals.  Most  of  the  beef  aaed  in 
Guernsey  and  Jersey  is  imported  from  France,  and  is  landed  nnder  special  restricUons. 
The  animals  are  driven  under  an  inspector's  eye  to  the  public  yard,  marked,  and  only 
allowed  to  come  out  to  be  killed  at  once  by  the  batcher.  The  islanders  guard  their 
two  noted  breeds  very  carefully  from  any  chance  of  being  crossed,  and  do  not  allow 
the  cattle  even  of  one  island  to  be  imported  into  the  other.  This  is  one  of  the  valaes 
of  those  animals  imported  into  this  country— the  assurance  of  the  purity  of  the  breed. 

Of  vegetables,  the  variety  is  not  very  large.  In  winter  mainly  potatoes  and  cabbage ; 
of  the  latter,  a  variety  is  kept  up  by  broccoli,  cauliflower,  and  brassels-sproots.  In 
spring  and  summer,  asparagus,  peas,  beans,  beets,  salads,  carrote,  radishes,  tamlps, 
&o.  Celery  is  plentiful  and  good ;  tomatoes  are  scarce,  and  unappreciated.  Pareaips 
are  raised  in  large  qoaatities,  aod  are,  with  ruta-bagas,  one  of  the  chief  reliances  for 
winter  feed  for  cattle.  It  is  to  the  parsnip  it  is  said  the  fine  flavor  of  their  beef  and 
pork  is  to  be  attributed. 

Let  us  keep  on  ascending  the  steep  and  winding  streets,  and  now  turn  oflf  to  take 
these  steps  or  stairs  as  more  convenient,  which  bring  us  to  the  upper  street  mcwe 
qaickly.  As  we  stop  to  take  breath,  look  around  each  time,  and  what  a  panorama  yon 
behold!  Far  below  you  is  every  variety  of  rocky  coast,  indented  by  prettv  coTes,  with 
sandy  b^acb,  upon  which  the  sea  rolls  up,  dashing  itself  into  spray,  which  B[Mirkles  in 
the  sunlight  like  so  many  diamonds.  There  lay  Jethro,  Herm,  and  Serk ;  and,  as  it  is 
a  very  bright  day,  we  see  the  blae  outline  of  Alderney  in  the  distance.  Directly  be- 
low us  lies  the  town,  with  its  several  church  spires,  its  Victoria  and  Albert  mona- 
ments  and  Elizabeth  College,  all  standing  out  in  bold  conspicuity.  A  movin^^  col- 
umn of  smoke  attracts  the  eye  to  the  esplanade  of  the  town,  skirting  the  coast,  and  we 
see  the  dammy  engine  of  the  tramway  drag  its  retinue  of  cars  to  St.  Sampson's,  tiie 
other  port  of  the  island.  If  we  take  the  cars  to  St.  Sampson's  we  shall  witness  the  lit- 
tle fleet  of  ships  loading  with  the  Guernsey  granite  cubes,  which  are  to  pave  the  streets 
of  London. 

VICTOR    HUGO'S  HOUSE. 

As  we  descend  from  the  hill  let  nsstop  midway  and  inspect  D'Hauteville  hoose,  the 
residence  of  Victor  Hugo,  for  perhaps  nowhere  else  can  we  see  such  a  collection  of  ca- 
rious old  oak  carvings,  tapestries,  nigs,  chests,  altar  pieces,  chairs,  candelabra,  and  aU 
that  rubbish  which  is  denominated  bric-a-brac.  The  walls,  the  ceilings,  the  floors,  tta 
beds,  everywhere  it  can  be  stowed,  are  covered  and  hidden  under  this  mass  of  carved  wood 
and  tapestries.  Throw  open  the  window-shutters  as  you  may,  you  cannot  illumiae  the 
somber  effect  produced  by  these  quaint  old  bits  of  carving,  these  faded  old  tapestries. 
If  ever  there  was  a  home  for  ghosts  it  is  here,  and  momently  one  expects  to  see  the 
hangings  move,  to  see  some  helmeted  creature  lead  forth  some  stately  dame,  clothed 
in  quaint  haberdashery.  Ah,  what  a  night  of  horrors  might  be  conjured  up  there  af- 
ter a  heavy  supper.  There  stands  the  bed  as  prepared  for  Garibaldi,  with  its  moth 
eaten  covering,  its  faded  hangings;  but  he  never  bad  the  courage  to  try  to  ideepa 
night  in  it.  This  wealth  of  antique  furniture  properly  bestowed  in  annmber  of  houses, 
would  be  charming ;  but  crowded  into  this  one  house  overdoes  the  matter.  Victor 
Hugo  was  an  enthusiastic  collector,  and  gathered  this  material  from  every  qaarter  in 
the  island,  and  the  tapestries  from  abroad.  Now  it  has  become  so  very  scarce  we, 
with  difficulty,  could  pick  up  a  few  bits  of  carving  and  msgolica.  The  article  we 
should  most  prize  was  the  camp  chest  of  Napoleon,  studded  with-  brass  nails,  so  coo* 
structed  as  to  form  a  chair,  a  table,  and  to  hold  his  maps,  dishes,  d&o.  Victor  Hugo's 
**  Toilers  of  the  Sea''  should  be  read  by  every  one  interested  to  know  more  of  Goem- 
sey  life.  In  Hauteville  house  Hugo  spent  many  years  of  his  exile,  and  his  figure  be- 
came well  known  in  the  town  ;  no^  he  visits  it  only  in  the  summer.  From  his  balcony 
is  presented  one  of  the  most  ravishing  views  of  the  sea  and  of  the  rocks. 
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Let  ui  apenil  our  secoii  I  day  in  a  viiU  to  the  mritl  portiuna  of  the  iBlaod.  As  we 
drive  np  the  eteep  hill  to  leave  the  tovo  wa  pjHH  through  the  neirer  portiona,  mostly 
of  bODMH  built  in  the  Euglisli  ittyle  and  by  the  ICnKliab,  who  are  yearly  snpplantioK 
the  old  Niwman  French  luhabitants  and  liieirdeiPt^nilanta.  The  hoiiHeB  art- of  dressed 
ttoite  in  the  EoKlish  villa  styli',  will)  i>niaiue]jted  front  eardena,  and  Kfounds  around 
Ibem  ;  neat  witn  paint  and  plate  ulaaB,  and  each  with  tne  name  of  the  villa  painted 
spoil  it.  Hera  you  will  sve  the  wealth  of  borti  cult  tire  which  adorna  the  Chiknnel  Is- 
l*Dd*.  We  aaw  camelia  trees  over  twelve  inchea  lu  diameter  and  thirty  feet  from  one 
eiige  of  the  shadow  to  liie  other,  covered  with  tuany  Ihonsand  buda  and  flowers,  of  the 
purest  white  ur  delicate  sliadea  of  pink  and  crimaon.  They  are  aluioat  ooustantly  in 
bloom.  Fachaiaa  here  grow  aa  high  as  the  roruiee  of  the  houae,  like  treea.  Gera- 
□inms  are  standard,  and  bloom  all  winter.  The  arbutus  ripena  ila  wintrr  atrawberry. 
The  maKnolia  ie  a  noble  tree.  The  noted  Ouernsey  lily,  though  originally  from  Japan, 
flowers  freely  everywhere,  as  well  an  all  the  Cape  bulbs.  The  ({kdiolus,  ixia,  and  bel- 
tadouua  are  to  be  seen  in  profnae  blootning.  We  aaw  almost  every  species  of  tropical 
plants  growing  in  the  nursery  t;rouiiils  in  the  open  air,  and  rbododendrnnsin  the  rich- 
est bloom  and  variety  of  color. 

Ajb  we  drive  along  the  excellent  mads  and  past  the  ailorned  grounds  of  the  houses, 
we  cBnDot  fail  to  be  gratified  with  the  exquisite  fioral  display  and  the  abnudant  per- 
tome.  Tberoads  are  bordered  on  each  side  either  by  hedges  of  holly  or  by  banks  at 
earth  npon  which  grow  the  gorse  or  furze,  the  butcher's  broom,  the  bramble,  and  other 
wild  plants,  and  the  whole  is  sofleced  by  ihe  ivy  clinging,  twining,  and  covering 
everj-thing  with  its  dark  rich  greeu  foliage.  While  OTerlieail  we  have  shelter  from  the 
ilex  or  evergreen  oak  which  is  the  most  oomoion  tree,  and  always  retaining  its  l>right 
men  foliage,  varied  by  the  elm  and  the  beech.  Trees  are  not  much  faiieied  by  the 
nrmera  as  they  harbor  birds,  bnt  they  are  allowed  to  grow  in  the  liedge  banks  along 
the  roads  for  the  fuel  they  furnish,  and  consequently  tHey  are  kept  so  trimmed  as  to 
spoil  their  beauty.  Few  things  are  more  unsightly  tban  these  tall  tree  trunks  in  win- 
ter, with  diminutive  switches  orbraucbes  growing  from  every  side  of  them.  These 
are  constantly  pollared  and  made  into  faggots  for  the  open  Are  places  or  ovens  which 
are  fonod  in  all  country  houses.  They  use  also  for  fuel  the  gorse  dried,  some  o(  the 
seaweeds,  and  nioetcunous  of  all  dried  ordara  of  the  cow.  Great  piles  of  all  these  can 
be  seen  stored  away  under  the  farm  sheds. 

Id  sninmer  these  shady  roada  and  lanee  wtuding  through  the  country  are  frequently 
very  beantiful,  the  branches  meeting  in  graceful  arch  overhead,  and  presenting  a  con- 
tiauDos  perspective,  realizing  the  Qolhic  arch  which  ia  said  to  have  had  its  origlu  from 
I    Ais  natural  arch. 

The  roads  are  built  on  the  Telford  plan,  and  are  of  the  most  admirable  kind.  First 
it  laid  a  bed  of  Jarge  atones,  upon  which  are  placed  medium  sizes,  and  upon  that  small 
itoues  are  broken  up.  They  are  kept  always  in  perfect  repair,  and  at  stated  times 
raked  aud  swept.  Along  both  sides  of  leading  roada  are  side  paths  about  four  to  sis 
feet  wide,  raised  six  inches  from  the  roadway,  aud  separated  from  it  by  a  line  of  stones 
nt  edgewise.  The  wheels  of  all  vehicles  are  moile  much  heavier  than  ours,,  and  with 
tir«s  of  much  broader  tread ;  iu  fact,  such  vehicles  as  our  trotting  wagoua  or  oorriages 
voiiM  not  be  allowed,  as  they  would  aoon  out  the  road  int-o  ruts,  which  are  never  seeD 
on  these  islands.  Yet,  strange  there  is  much  less  driving  than  with  us,  aud  much  less 
pleasure  driving,  partly  owing  to  the  ecooominal  habits  of  the  people,  partly  to  the 
'  good  side  walks  and  the  bracing  nature  of  the  atmosphere  inviting  to  walk,  and  partly 
1    to  the  little  value  placed  upon  time. 

!       The  farra-housea,  formerly  small  stone  cott-^.., _, 

of  iDuch  better  character.    In  Guernsey,  many  more  of  the  

Jersey  these  are  either  being  torn  down  and  the  material  used  again  in 

commodious  structures,  or  they  are  converted  into  stables.     In  Jersey,  in  .1  It'"  years, 

il  Mill  be  difficult  to  dnd  true  specimens  of  Ihe  old  thatched  stone  cottaui*.  -i'  fiist  are 

,  (beiDbabitanCs  getting  rich  from  the  London  market  prices  for  early  pohUDi-i,  fruit«, 
Md  vegelaUlcs,  and  from  the  sale  of  live  stock  at  high  prices,  in  (iniiiisey,  the 
ptople,  too.  are  more  oouaervative,  and  puraue  the  old  methods  of  tb>-ir  .iiicestora 
note  oloseiy  than  in  Jersey.  The  cottage  maybe  more  picturesque,  bill  llu  uiunaion 
il  more  comfortable,  and  it  was  partly  for  this  we  admired  the  Gueru^i'i  l.iudscape 
Bore  than  that  of  Jersey ;  it  had  more  of  the  quiet  8oftene<l  beauty  of  luxiiii  ini  nature, 
"liile  that  of  Jersey  had  an  air  of  new  amartne.'^s  which  did  not  soften  tbi  luidsuape; 
»dI;  in  Jersey  we  found  more  of  the  beautiful  shady  lanes. 
Surrounding  the  farm-houses  ore  the  stables,  wagon  houses,  piggeriei;,  A  <..,  uiijslly 
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in  great  Bumliers,  of  one  story  or  one  aod  a  half  stories  high.  Bams  are  not  seen  or 
needed;  the  hay  and  ^rain  are  stacked  out,  and  frequently  great  heaps  of  roots  are 
dumped  on  the  ground  and  covered  \rith  some  straw  or  earth,  and  fed  from  one  end  of 
the  heap  as  wanted.  All  these  buildings  and  surroundings  are  kept  in  bad  order, and 
the  cattle  are  »hut  in  dark,  foul,  reeking  stables,  with  little  light  and  no  ventilation, 
as  much  for  the  sake  of  warmth  as  from  carelessness.  Were  it  not  that  the  cattle  are 
let  out  every  day  for  a  short  bite  at  the  grass  in  winter  time  sickness  would  be  very  pre- 
valent among  them.  In  Jersey  the  stables  are  now  generally  much  better,  and, in  many 
cases,  two  stories  high,  though  they  are  kept  but  little  cleaner.  In  each  island  stone 
'  walls  are  plenty  about  the  farm-yards  and  entrances,  and  are  really  necessary  for  pro- 
tection against  the  severe  and  cutting  winds  which  st  times  prevail  in  winter  and 
spring.  The  nast  winter  was  the  most  severe  for  forty  years,  and  I  saw  snow  from  four 
to  six  inches  deep,  which  laid  for  more  than  a  week.  It  was  comical  to  see  some  of 
the  sleighs  improvised  for  the  occasion  by  some  of  *^  the  bloods,''  and  the  contrast  of 
the  fine  horses  and  harness  to  the  rough  sleigh.  I  saw  hedges,  trees,  and  plants  all 
blackened  by  the  cutting  wind  as  much  so  as  if  scorched  by  tire,  and  their  develop- 
ment greatly  retarded. 

THE  JERSEY  CATTLE. 

The  cattle  of  these  islands  are  now  famous  for  their  beauty  and  their  merit,  and  are 
of  late  being  widely  scattered  over  our  whole  country.  In  the  oomparatiyely  short 
time  that  they  have  aesumed  prominence  there  must  be  some  great  viuue  in  the  breed 
to  so  assert  itself.  We  shall,  therefore,  make  it  our  object  to  trace  the  history  of  these 
breeds,  and  to  point  out  why  they  are  so  sought. 

The  origin  of  the  Jersey  breed  has  been  by  most  writers  traced  back  to  the  neigh- 
boring coast  of  France,  and  more  particularly  to  that  part  of  it  called  Brittany.  To 
this  day  cattle  very  similar  in  size  and  appearance,  and  which  might  be  sold  as  in- 
ferior Jerseys,  and  have  been  largely  so  sold  in  England,  are  to  be  seen  there.  Profee- 
Bor  Gamgee  wrote  a  special  treatise  on  Brittany  cattle,  advocating  their  merita.  Bat 
the  Brittany  cows  are  not  so  well  developed  in  their  udders,  have  not  as  deep  barrels, 
or,  as  we  say,  have  more  daylight  under  them,  nor  are  their  horns  as  fine  or  crompled 
as  the  Jerseys.  But  this  inferiority  is  much  owing  to  the  ignorant  managemeDt  by 
the  Brittany  peasants  and  their  careless  breeding. 

The  curious  fact,  too,  in  support  of  this  origin,  is  that  wherever  Dmidical  remains 
have  been  found  there  also  has  been  prevalent  a  small  breed  of  good  cattle,  and  mostly 
of  black  and  white,  or  of  a  cream  or  dnu  color.  The  original  colors  of  the  Jersey 
breed,  as  stated  by  writers  of  the  time,  were  of  black  and  mnlt>errv,  and  of  a  oream 
color,  and  in  most  of  them  plashed  with  white.  To  this  day  a  black  Jersey,  with  the 
peculiar  mulberry  brown  stripe  running  along  the  chine  and  spreading  into  the  black 
on  the  sides,  particularly  if  it  has  the  golden  lustrous  tinge  which  fine  hair  and  olea- 
ginous skin  give  it,  is  one  of  the  best  colors,  if  there  is  anything  in  color,  as  we  year 
by  year  grow  to  think  there  is,  that  you  can  have  on  a  Jersey'. 

Whatever  the  origin  of  this  breed,  we  know  the  fact  that  for  two  centuries  it  has 
been  famous  in  the  island  as  a  good  one,  and  that  great  care  has  been  taken  to  perfect 
it  and  to'keep  the  breed  pure.  Necessarily  in  so  small  an  island,  and  where  the  Dum- 
ber of  animals  were  so  few,  the  effect  of  breeding  without  introducing  new  blood 
would  be,  to  a  certain  extent,  in-and-in  breeding,  consequently  certain  traits  would 
be  perfected,  increased  and  maintained  ;  while  nt  the  same  time,  owin^  to  the  manner 
in  which  this  was  carried  out,  the  size  and  stamina  of  the  animals  might  be  lesened. 

That  this  is  the  case,  those  who  have  paid  attention  to  the  breed  for  a  length  of  time 
are  perfectly  well  aware.  Such  remember  the  size  and  color  of  what  is  now  called  the 
old-fashioned  Jerseys.  They  were  of  a  much  larger  size  than  at  present,  and  would 
weigh  from  ten  to  twelve  hundred  pounds,  and  were  usually  of  a  dun  color.  Then 
came  the  fashion  of  having  them  smaller  and  finer,  and  of  a  cream  color,  and  mostly 
blotched  with  white.  The  next  color  sought  for  was  for  a  deer  or  fawn  color,  and  all 
the  better  if  it  was  shaded  in  the  fianks  and  about  the  head  with  black.  As  some 
would  retrovert  and  go  back  to  the  old  colors,  and  come  solid  without  any  white, 
and  of  course  were  fewer  than  the  otherB,  they  were  sought  for  their  rarity,  and 
solid  colors  became  fashionable.  In  breeding  for  these  colors,  some  woald  come 
solid  colors,  tipped  with  black,  and  thus  the  next  fashion  was  to  have  solid 
colors  with  "black  points ;*'  and  black  tongues  and  black  switches  became  the  ffesh- 
ion.  The  next  color  sought  for  was  the  squirrel  greys,  and  now  to-day  it  is  the 
blue  and  silver  greys.  And  so  it  will  continue  to  be  as  long  as  there  are  charlatans  in 
the  trade,  ^  ho  generally  are  the  loudest  voiced,  and  talk  up  those  wares  that  they 
have  to  sell,  and  as  long  as  buyers  will  control  their  good  sense  and  pay  the  prices 
asked  by  fancy  breedere.  To-dav  a  returning  sense  to  reason  is  bein^  shown,  and 
it  is  demanded  that  performance  at  the  pail  shall  be  the  true  test.  This  it  the  true 
one,  only  the  breeders,  not  to  be  outdone,  cry  out  "  blood  will  tell,"  and  demand  their 
fabulous  prices  for  the  *' forty -eleventh"  cousin  of  an  animal  that  ha6  made  its  six- 
teen pounds  of  butter.  ^^^^ 
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More  tbnn  &  biindTeil  jenra  a^o  tlie  Btates  of  JerBey,  ia  17G3,  ami  afcain  in  1789, 
pa>(ie<l  Btringeut  lairs  to  prevent  the  importatinD  from  FraDcu;  anil  more  recently 
tbej"  paniiecl  a  tnw  to  prevent  importation  from  (iiiernsey,  EoKtami,  or  elsenbere,  thus 
QSinjc  every  effort  to  maiatain  tbe  pnrity  of  Ibe  breed.  The  Ro;al  JerBuy  Agricultnral 
and  HoTtlcollural  Societj  nas  formed  iu  lnli3,  and  tbey  bave  jealously  lielped  to 
maiDtain  tbis  puriiy,  and  bave  been  mainly  iDBtnimenlal  in  lendinK  ti)  its  develop- 
ment and  improvement.  Tbey  adopted  a  scale  of  points  In  18.14,  wbicb  has  since  been 
altered,  tvhich  gave  breeders  an  intelligent  guide  toward  creating  perfection.  In  lS3d 
it  was  firat  required  the  pedigree  on  botb  sides  sbould  b«  staUd,  and  Ibis  led  to  the 
formation  of  tbe  Herd- Book. 

In  1844,  "  ibe  Channel  Islands  or  Cram  pie-Horned  cattle"  flrat  received  priiee  in 
England  from  tbe  Royal  Agricultural  Society  of  England,  and  the  prize-takers  nere 
•aid  for  abont  thirty  pomids  each.  From  tbis  time  ^rward  tbe  bre«l  came  rapidly  in 
favor  in  England  nntil  non  it  ii  Ibe  fasbionable  breed  with  tbe  nobility  and  gentry, 
more  than  two  tbouMnd  being  imported  int«  that  country  each  year,  wblle  up  to  this 
year  only  one-tenth  of  that  number  are  im^rted  here. 

In  186.T  tbe  effect  of  American  wealth  and  influence  began  to  be  felt,  for  then  there 
were  aeveral  atiiiiiaU  sent  to  this  country,  which  was  miicb  increased  in  ttie  fullowing 
two  years :  priie-takers  being  mainly  bongbt  for  the  United  States.  Tbe  earliest  re- 
corded importation  was  of  one  cow  in  1^15.  The  nnmber  of  persons  interested  in  Jer- 
•eys  had  so  increased  by  1(^9  that  tbe  American  Jersey  Cattle  Club  was  then  started, 
aod  the  first  volnme  of  the  Herd  Register  was  pablisbed  in  1S71.  witb  a  record  of  five 
hundred  aod  thirty-nine  bulls  and  one  thousand  (our  hundred  and  twenty-seven  cows 
registered,  and  it  has  now  increased  to  nine  volumeFi. 

The  two  leading  sources  of  income  and  profit  with  the  Jersey  farmer  are  his  cattle 
and  bia  potatoes.  For  the  development  of  these,  bis  farmiof;  is  mainly  directed  ;  and 
from  theamall  sizw  of  tbe  farms,  his  farming  i!<  more  of  tbe  nature  of  gardening. 
Pasture,  bay,  and  tbe  cultivation  of  roots  and  potatoes,  occupy  the  bulk  of  bis  atten- 

The  grass  is  strons  and  rich,  much  like  our  green  grass  or  blue  grass,  and  clover  and 
laceme  Is  mnch  nsed,  Tbe  cows  are  led  out  in  summer  in  the  morning,  and  tethered 
with  a  rope  op  chain  to  an  iron  peg  driven  into  the  ground  by  a  wooden  mallet,  and 
are  allowed  a  space  of  about  thirty  feet  in  diameter.  They  are  changed  again  at  dood. 
In  summer  tbey  are  milked  three  times  a  day — sucb  cows  as  are  flosb  in  milk — from 
April  to  August,  and  daring  tbe  otber  montjie  twice  aday.  When  milked  three  times, 
the  butter  is  not  greater  in  proportion.  As  tbis  work  is  always  done  by  women  nbo 
lead  tbem  to  pasture  and  t«  water,  tbe  animals  become  very  docile. 

It  is  thought  an  eitraordinarity  good  cow  that  gives  twenty  quarts — tbe  qaaotity 
bein^  more  nsually  from  ten  to  fourteen  qaarts — tbe  medium  quantity  is  possibly  ten 
quarts.  In  summer  it  requires  nine  quarts  for  one  pound  of  hatter,  and  in  winter 
tatber  less,  if  they  are  fed  upon  parsnips. 

The  milking  is  done  by  the  women  inlo  »  p<)t,  over  which  a  linen  cloth  is  spread, 
ud  upon  wbicb  is  placed  an  escallop  shell.  The  milkiug  is  done  upon  tbis  shell  so  as 
not  to  l>e  forced  throagh  the  strainer,  and  to  prevent  tbe  rapid  wearing  uf  the  clotb. 
From  the  shell  it  orprflows,  and  thns  is  xtraioed  as  it  passes  through  tbe  clotb.  Tbe 
milk  is  placed  in  Norman  coarse  unglazcd  earthenware  "crocs,"  urtin  pf>t8,audBtaDd3 
about  ten  inches  deep,  until  all  the  creitm  is  risen,  which  is  hastened,  in  winter,  by 
placing  it  upon  the  warm  hearth  at  bed-time.  Wbeo  tbe  milk  is  coagulated,  tbe  cream 
u  loosened  around  the  sides  by  the  linger,  the  crock  is  deitprously  tilted,  and  the 
Eteam  slipped  off.  II  any  is  lefl,  it  is  skiuioied  with  an  escallop  shell.  Iu  GiTtTu-ii^y 
tbey  frt<[uently  chum  the  whole  milk  after  standing  for  days.  Some  crocs  ha vi' a  bole 
with  a  peg  in  at  the  bottom,  by  which  the  serous  milk  isdrawn  off.  They  endenvnr  to 
(horn  twice  a  week  in  summer.  Clover  and  lucerne  are  considered  to  whiten  tht>  but- 
ler in  summer,  and  potatoes  and  tnmips  in  winter.  The  natural  pasture,  or  parsnips, 
nuke  tbe  richest  butter.  Late  In  tbe  fall  and  in  winter  tbe  cattle  are  turned  out  for 
slew  hours  each  sanity  day,  for  here  the  grass  is  alwavs  green,  though  not  posspssiug 
ittength  in  winter.  Tbe  grass  in  February  was  aa  it  would  be  with  us  abont  tin'  lOtb 
of  May. 

The  pasturn  is  considered  sufficient  in  summer,  and  in  winter  tbe  main  feed  is  bay 
tod  straw,  panmips,  rata-hagas.  aod  potatoi-s.  Tbe  milk  is  sold  in  the  towns  at  three 
pmee,  or  six  cents,  per  quart,  and  sometimes  in  winter  at  seven  cents.  Butter  is  good, 
but  generally  not  of  tirsl-rate  flavor,  and  sells  in  winter  for  about  two  sbillings.  or 
GIty  cents,  aud  not  mnch  les.s  in  summer,  for  tbe  demand  is  much  greater.  Not 
enoDgh  is  made  for  the  consumption,  and  large  quantities  are  imported  from  Fi 
IlisDsnally  setf-colored,  not  much  coloring  matter  being  used,  though  one  will  fri' 
qmolly  hear  tbe  term  "  a  white-bulter  cow." 

The  butter  is  churned  in  a  peculiar  shaped  old  daab  chum,  though  tbe  barrel 
*'tb  fixed  dashers,  ia  being  mnch  introduced.  As  no  farmer  makes  mucb  butti 
tU  done  by  band.  It  is  made  into  round  stumped  pats,  about  twice  the  size  o 
"(  ISounces  to  the  pound,  and  is  sold  in  the  market  in  Bt.  Heller's,  by  the  woi 
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from  their  baskets.  We  saw  do  spriag-houses,  and  the  milk  is  usually  kept  in  an 
apartmeut  partitioned  off  from  an  outer  sort  of  kitchen  or  store-house,  Where,  in  the 
main  part,  frequently  roots  were  stored,  and  not  with  that  care  necessary  to  make  the 
aweetest  tasted  butter.    Cheese  is  now  seldom  or  never  made. 

SIZE    OF  FARMS,   AND  PLOWING. 

Each  cow  is  calculated  to  use  two  and  a  half  to  three  verff6es  of  pasture,  accordinj^ 
to  quality .  The  verg^e,  which  is  their  usual  computation  of  ground,  consists  of  forty 
perches  of  twenty-two  square  feet  each,  and  about  two  and  one-fourth  verg^es  equsl 
one  acre.  One  hundred  and  four  pounds  of  Jersey  are  equal  to  112  pounds  avoirdu- 
pois.   One  hundred  and  ten  gallons  Jersey  equal  one  hundred  gallons  English. 

The  farms  contain,  perhaps,  on  an  average,  twenty  to  twenty-five  vergdes  ;  a  good 
size  farm  containing  fifty  to  seventy-five  vergi6e8.    Land  is  broken  up  by  a  large  heavy 

Flow,  the  beam  resting  upon  two  wheels,  which  is  drawn  by  four,  six,  or  eight  horses, 
n  February  occurs  La  Grande  Fouerie,  or  great  digging  day,  when  the  neighbors  as- 
semble to  assist  in  breaking  up  the  ground,  fur  much  spading  is  required  to  accom- 
plish the  depth  of  V2  or  14  inches.  First  precedes  the  two-horse  plow,  which  opens  a 
double  furrow,  which  is  widened  and  deeiiened  ^ith  spades  to  a  trench  2  feet  wide  and 
of  the  right  depth.  Then  the  small  plow  starts  again,  throwing  the  next  furrow  into 
this  trench,  and  it  is  followed  by  the  large  trenching  plow  deepening  the  furrow,  the 
first  few  feet  having  been  deepenea  by  spading,  to  allow  the  trench  plow  to  take  fait 
hold.  The  plows  are  followed  by  one  or  two  spaders,  who  break  heavy  clods  or  fill  up 
hollows.  As  each  furrow  is  plowed  it  is  completed  and  squared  by  hand.  This  sub- 
soiling  and  trenching  makes  a  fine  mellow  soil  for  parsnips  and  potatoes.  A  good  din- 
ner or  supper  washed  down  with  cider,  or  something  stronger,  makes  *'  digging  day" 
a  jolly  as  well  as  laborious  one. 

When  the  ground  is  prepared,  as  early  in  March  as  possible,  or  in  warm  sheltered 
spots  even  before  that  time,  every  farmer  is  busy  setting  out  his  potatoes,  which  he 
has  been  sprouting  with  much  care  in  his  kitchen  or  stables.  In  the  stable  small, 
square  shallow  trays  are  placed  upon  racks  above  the  cattle's  heads,  so  that  the  warmth 
arising  from  below  will  affect  the  potatoes.  The  tubers  stand  on  end,  placed  close  to- 
gether in  the  tray.  The  kidney  potatoes  are  those  most  used.  It  is  of  the  greatest  im- 
portance to  have  {lotatoes  ready  for  market  at  the  earliest  moment ;  for  the  price  is 
affected  very  rapidly  in  the  London  mgrket.  Potatoes  which  bring  six  pence  per 
pound  the  first  week  may  not  bring  three  pence  the  next.  In  the  height  of  the  potato 
season,  many  extra  steamers  are  put  on  specially  to  carry  this  freight,  and  great  com- 
petition exists  among  the  commission  men  in  the  large  cities  and  towns  in  England 
for  the  consignments.  Many  thousands  of  bushels  are  rushed  into  market  in  May. 
From  these  islands  the  earliest  go  to  London,  though  Spain  is  now  entering  largely 
in     the  business. 

Green  stuff  is  next  marketed,  consisting  of  radishes,  early  onions,  asparagus,  salads, 
«arly  cabbage,  broccoli,  and  cauliflower,  &c.,  &o. 

FRUIT. 

Fruit  claims  much  attention ;  about  twenty  tons  of  grapes  are  shipped  yearly  to 
London.  These  are  grown  under  glass,  and  the  long  ranges  of  glass-houses  are  a  strik- 
ing feature.  In  these  also  are  grown  some  of  the  finest  peaches,  early  strawberries, 
green  fii^s — which  will  also  grow  in  the  open  air  on  trees  trained  upon  arbors — and 
dwarf  pears.  The  Chaumontelle  pear  grows  to  a  very  large  size,  and  is  very  rich  and 
Juicy,  and  a  good  keeper  ;  they  have  them  all  through  the  winter,  and  we  have  eaten 
them  in  May.  Apples  are  largely  grown,  and  one  hundred  and  sixty  thousand  bushels 
are  exported,  in  good  years.  They  are  not  good  eating  apples  to  an  American,  used 
to  much  finer  flavored  kinds.  Vast  (quantities  of  cider  are  made  from  them  ;  it  is  the 
popular  rustic  drink,  and  formerly  it  was  an  important  item  of  exx)ort,  but  now  the 
orchards  are  becoming  neglected. 

One  of  the  vegetable  curiosities  is  the  cow-cabbage,  which  is  a  leafy  stalk,  growing 
often  8  or  10  feet  high,  and  of  which  walking-sticks  are  made;  the  leaves  are  fed,  and 
also  used  for  marketing  butter. 

FERTILIZERS. 

The  farmers  enrich  their  lauds  with,  in  addition  to  the  barn-yard  manure,  several 
kinds  of  commercial  manures ;  but  their  principal  reliance  is  upon  vraic  or  seaweed, 
sathered  from  the  coast  and  from  the  adjacent  islands  and  rocks.  There  are  two  vraic 
harvests,  one  in  February  and  March,  lasting  five  weeks,  and  again  frcm  June  till  An- 
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fD8t,  lastiD);  about  t«D  neekn.    Tbe  dates  are  announced  I 

Bvery  one  ran;  Miiiiai«nce  to  cut.  so  aa  to  rivo  all  an  equal  <  ,  ,     .    - 

time  not  to  eraOlvate,  the  wewU.  Tbetie  are  of  two  kinds;  the  Fnciis.  or  bladder- 
wrack,  concainio);  mtich  organic  matter,  and  therefore  more  valuable,  and  tbe  Lami- 
Daria,  giving  tb?  must  valuable  ash.  The  former,  irheu  drawn  from  the  eea  and  de- 
posited in  beaps  or  spread  upoD  tbe  fields,  will  partiall;  melt  away,  and  is  absorbed 
by  the  groirnd.    Tbe  seaweed  is  sometimes  used,  when  dried,  for  fuel. 


Labor,  formerly  very  cheap  and  plenty,  is  every  year  growiof; scarcer.  Toward  tbe 
rlotte  of  winter  laborers  come  over  in  the  French  steamers  from  Normandy  aod  Brit- 
^ny,  both  male  and  female,  dressed  in  their  peculiar  costumes.  Tbe  latter  wear  no 
bonnets,  bnt  a  linen  sort  of  cap,  a  triangolar  handkerchief  around  the  neck,  short, 
tnsey-woolsey  skirts,  coarse  stockings,  and  sab  >ts.  They  are  not  attractive  in  ap- 
pearance, but  very  stnrdy,  aud  walk  with  a  strong  stride.  They  take  care  of  the 
coiWB,  do  the  house-chords,  aod  work  ia  tbe  lipids,  planting  aud  marketiug  potatoes, 
fco.  Hands  will  be  hired  for  tbe  season,  aud  both  sexes  sleep  in  the  barn,  and  Sunday 
li  spent  in  baking  for  tbe  week,  nasbing,  &.C.  They  provide theirown  food,  which  con- 
iiata  mainly  of  bread  and  cider.  Thne,  though  they  get  little,  they  spend  little,  and 
Mtnm  to  their  homes  with  thi'  proceeds  to  spend  the  wioter.  The  wages  are  l.'i  ponce 
•  day,  when  employed  by  tbe  month,  aud  on  Mondays  they  do  odd  necessary  chores  for 
tbeir  board.  If  eniployed  by  tbe  year,  they  get  V>  pence  the  year  round,  per  day.  A 
■lan  can  terminate  his  engagetiii^nt  by  giving  four  weeka' notice,  aud  the  employer 
san  do  the  same,  which  they  often  do  in  tbe  potat«-picking  season,  as  they  can  get  25 
•hillinga  per  verg^e.  Most  of  tbe  employes  on  tbe  farms  are  French,  and  they  work 
very  hard. 


From  the  small  size  of  tbe  farms,  it  may  easily  be  supposed  there  are  no  targe  herds 
in  Jei-sey  or  Onemsey.  Ten  iir  twelve  is  an  unusual  number;  live  or  six  are  more  fre- 
quent, and  most  every  farmer  tries  to  have  one  or  two  heifers  to  sell.  Altogether, 
ibere  are  nearly  twelve  thousand  head  in  Jersey,  and  between  live  and  six  thunsand 
Id  Gnerosey.  The  sales  from  the  two  islands  are  less  than  three  thousand  each  year, 
the  great  balk  of  them  goiug  to  England.  Canada  ia  hezinning  to  take  a  few,  some 
go  to  France,  and  about  three  bandrdd  come  to  the  United  States. 

America  is  taking  the  best,  and  paying  the  highest  prices,  and  with  the  care  taken 
in  brradiug  iu  this  conntry,  we  shall  soon,  and  we  might  almost  say  now,  have  finer 
animals  than  tbe  ifvlauds  can  show.    They  would  hardly  believe  my  statements  of  the 

E'dds  of  some  of  our  cattle.  The  breeding  is  not  at  nil  worthy  of  copying,  anil  we 
ive  no  lessons  to  learn  from  them.  With  some  exceptions,  the  stables  are  filt1i>  nud 
tad,  tbe  cattle  are  dirty,  and  not  properly  cared  for.  Then,  tbe  bnlls  are  useil  when 
•oly  twelve  months  old,  and  sold  off  when  two  years  Hd.  I  asked  the  reason  of  thus 
Merificing  an  animal  in  bis  prime,  and  just  when  he  was  in  the  height  of  his  fiime, 
.Md  had  proved  of  value.  Their  reasons  are,  that  they  get  fierce,  they  get  benvy. 
;ud  as  there  is  a  law  reqniring  bntl  beef  to  be  so  marked  when  sold,  and  tt  briti(!H  a 
ikwer  price,  that  it  does  not  pay  to  keep  him  longer  than  two  years.  Surely  this 
,.Mnrse  pnrsued  steadily  of  using  an  immature  animal  must  degenerate  the  race,  lleif- 
:tn,  it  is  desired  to  bring  in  at  two  years  of  age,  and  iu  the  spring  and  summer,  aa 
l^lbsy  sell  better  for  shipping.  So  that  they  are  constantly  selling  their  animals  bt'fore 
ijthey  have  an  opportunity  of  testing  tbem,  and  many  of  the  best  have  left  tbe  islands 
innder  these  circnmstancesi  The  proiuitient,  careful  breeders  seeing  this  are  endtav- 
l-Wing  to  check  it,  bnt  tbn  demand  is  greater  now  than  the  supply.  Prices  are  rising, 
MUd  tbe  farmer  is  tempted  by  tbe  prices  to  part  with  them.  We  can  snpply  belter 
.Boiik  to-day  in  this  country  than  can  be  imported.  As  only  registered  or  pedigree 
■Jtock  can  now  be  entered  in  tbe  Araetican  Register,  this  new  rule  has  cnt  off  from  com- 
.  inj  many  of  tbe  best  stock  in  Jersey.  CoTisei)nently  the  number  being  limited,  tbe 
fncee  bave  mncb  increased  for  the  eligible  ones. 

GUERSKF.v  CArn,K. 

What  we  have  said  of  Jersey  may,  with  eijual  justice,  be  applied  to  Guen.-.  > 
AboQt  the  same  attention  is  paid  to  breeding  their  stock,  but  tbe  farmers  ate  n  >  i ' 
coDtracted  in  their  views,  and  generally,  if  ibey  can  use  a  bull  for  a  shilling  thi->  >'  i 
not  pay  5  shillings  for  a  much  better  one.  Tbe  result  of  this  is  seen  in  the  esi'iit'li- 
sona,  and  the  hair  of  their  animals.  Tbe  one  is  not  as  well  dcvelo[>ed  as  mi^lii  ii>', 
snii  tbe  other  is  not  as  fine.  Bnt  the  Guernsey  cow,  we  think,  is  rising  rapidly  i\<  (br 
Mtlmation  of  onr  farmers.     She  is  an  animal  of  larger  size,  of  greater  yield,  ofgj-'Mvt 
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docility,  and  yields  the  richest  quality  of  milk.  Her  butter  is  self-covered,  even  ia 
winter,  is  firm  and  of  beautiful  texture,  aud  her  goldeu  milk  will  color  that  of  from 
six  to  ten  commou  cows. 

THE  LANGUAGE. 

The  language  of  the  people  is  mixed ;  mauy  speak  Freuch  or  a  Norinau-FreDcU  pa- 
tois, and  many  speak  both  French  and  English.  The  language  of  thecourts  is  French. 
It  is  in  a  measure  unwritten  French,  or  Freuch  of  the  past  that  is  spoken  by  the  peas- 
antry ;  modern  Freuch  they  could  hardly  understand.  But  as  the  communication  and 
business  relations  are  mainly  with  England,  the  French  will  gradually  pass  away  with 
the  incoming  of  the  rising  geoeratious. 

THE  MONEY. 

The  money  in  use  in  Guernsey  is  of  their  own  currency,  and  French  money,  thoogh 
the  hotels  and  some  other  payments  are  required  to  be  in  British  money.  There  is  a 
difference  between  Guernsey  and  English  money  of  about  five  per  cent.,  which  the  buyer 
with  British  gold  saves.  In  Jersey  it  is  all  on  the  English  money  basis,  thojgh  French 
money  is  taken  at  the  discount. 

Isolated  as  are  these  Channel  Islands,  each  one  is  a  little  world  within  itself,  and  the 
American  who  visits  them  for  the  first  time  seems  to  be  transport-ed  backward  many 
years,  and  is  brought  near  to  old  time  ways.  Ic  has  that  charm  as  well  as  a  certain 
novelty,  and  he  enjoys  the  repose  of  life  as  in  such  strong  contrast  to  that  of  the  mod- 
ern Babe],  London,  so  recently  left.  If  he  has  a  taste  for  agriculture  and  tine  stock, 
he  will  have  a  daily  treat,  and  we  shall  never  forget  our  rides  every  day,  when  w© 
would  start  out  at  nine  o'clock,  and  not  return  till  six  or  soven,.  forced  to  take  repeated 
lunches  with  the  hospitable  farmers  we  visited.  The  charming  scenery  on  the  coast  or 
inland,  the  genial  climate,  the  profusion  of  floral  wealth,  all  were  constant  pleasure. 
Every  taste  may  be  suited,  and  find  genial  employment  for  every  spare  hour. 

At  the  conclusion  of  Mr.  Hazard's  essay,  Professor  Roberts  read  an 
essay,  as  follows : 

THE   SCIENCE  OF   DEVELOPING  AND   PERPETUATING  MILK    QUALITIES 

By  Professor  Roberts. 

In  the  United  States  for  the  last  two  hundred  years  the  almost  invariable  practice 
with  all  farmers  producing  little  or  much  milk  has  been  to  select  and  rear  more  or  lees 
of  the  calves  from  the  best  milking  dams.  In  this  way  it  was  supposed  that  the  good 
milking  qualities  of  the  herd  could  be  perpetuated,  and  many  were  so  sanguine  as  to 
look  for  improvement.  Sometimes  it  occurred  tliat  the  offspring  proved  to  be  as  good, 
or  even  better,  than  their  dams;  but  iti  a  large  majority  of  cases  they  were  iaferior. 
This  practice  of  selecting  offspring  of  the  best  dams,  with  little  or  no  thought  or  pains 
as  to  their  qualities — either  apparent  or  inherited  from  the  sire — has  been  in  practice 
for  a  long  time,  and  yet  our  common  cattle  are  neither  a  breed,  a  sub-breed,  nor  good 
grades,  but  are  much  inferior,  as  a  whole,  to  the  European  breeds  from  which  they 
sprang. 

Success  in  developing  and  perpetuating  a  milking  breed  is  certainly  not  by  simple 
selection  on  the  dam's  side  only — though  it  is,  I  admit,  a  small  factor  of  the  sum  total — 
but  those  who  use  this  method  alone  will  constantly  meet  with  failure,  and  be  doomed 
to  labor  for  the  merest  pittance,  and  in  the  end  be  distanced* in  the  race.  In  this  age 
of  rapid  progress  and  sharp  competition,  if  the  farmer  is  to  have  his  just  share  of  the 
profits,  he  must  think  quickly  and  intelligently,  get  at  the  roots  of  things,  study  cause 
and  effect,  and  join  science  with  practice.  We  have  met  with  failure.  Don't  let  as 
be  too  proud  to  own  it.  The  cattle  on  a  large  majority  of  our  farms  are  liviug  wit- 
nesses against  our  methods,  or  lack  of  methods.  We  have  cheap  lands,  uutrttious 
grasses,  abundant  grain,  a  pure  climate,  plenty  of  cheap  building  material,  and  intel- 
ligent free  labor ;  yet  failure  is  written  almost  anywhere  you  choose  to  look  for  it.  See 
it  in  the  concentric  circles  of  the  horns  of  the  superannuated  cow.  See  it  in  the  ball- 
headed,  thick-necked  heifer.  See  it  in  the  gothic-ribbed,  pot-bellied,  narrow-chested 
cat-hammed  calf.  See  it  in  the  weak-constitutioned  yearling,  as  it  shivers  at  the 
watering- trough.  See  it  in  the  contracted  udder  and  attenuated  stream  of  milk  that 
is  ever  pounding  on  the  bottom  of  the  milk-pail.    Aud,  lastly,  see  it  in  the  ledger  : 

Dr.  to  labor  and  food $60 

Cr.  by  milk  and  carcass 50 

Amount  to  balance Failure 
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I  do  not  mean  to  say  that  each  iDdividaal  animal  of  oar  common  stock  ia  a  failnre, 
bat  1  do  know  that  a  majority  of  them  fail  to  pay  for  their  care  and  food,  and  give  a 
fair  profit. 

The  farmers  of  the  northern  portion  of  the  Kingdom  of  the  Netherlands  wanted  just 
each  an  animal  as  many  of  our  own  farmers  want  to-day ;  a  sizable,  fair,  beef  animal, 
with  uniformly  good  milking  qualities.  They  accomplished  their  object  right  well, 
long  years  since;  while  we,  with  equally  as  good  material  for  the  last  fifty  years,  and 
far  better  surrounding  in  many  respects,  have  frittered  away  our  time  and  energies. 
Meanwhile  we  have  imported,  at  great  expense  and  risk,  large  numbers  of  valuable 
aoimals;  yet,  in  most  cases,  the  common  cow  shows  no  improvement,  save  what  wonld 
occDr  from  improved  surroundings.  In  our  earlier  history  men  were  excusable  for 
neglecting  to  improve  their  cattle;  but  for  the  last  fifty  years,  most  of  the  cis-Missis- 
sippi  States  have  been  prepared  to  care  for  and  maintain  improved  animals,  and  there 
is  now  no  excuse  for  looger  pursuing  the  haphazard,  unprofitable  method  of  the  past. 
Oae  of  the  prominent  causes  of  failure  to  develop  and  maintain  improved  animals  has 
been  the  ignoring  of  the  first  and  great  law  of  breeding.  Without  vigor,  health,  and 
vitality,  the  power  to  transmit  properties  is  seriously  weakened.  If  the  vitality  of  the 
dam,  while  bearing  and  sustaining  her  young,  is  largely  drawn  upon  by  labor,  as  is  fre- 
quently the  case  with  the  mare,  or  by  an  excessive  flow  of  milk,  as  in  the  best  cows, 
their  prepotency  is  injured,  and  valuable  acquired  qualities  fail  to  descend  to  the  off- 
Bpriog  in  full  force  through  the  impoverished  blood  of  the  dam.  Therefore  the  vitality 
and  qualities,  both  inherited  and  acquired,  of  the  sire,  become  of  paramount  impor- 
tance. So  long  as  a  little  present  trouble  and  expense  is  saved,  this  vital  law  appears 
to  be  lost  sight  of  or  ignored,  judging  from  the  too  frequent  practice  of  using  a  half- 
blood,  a  quarter-blood,  or  no  blood  at  all ;  falsely  reasoning  that  if  the  dam  is  superior 
the  offspring  of  necessity  must  be,  though  begotten  by  a  sire  model ti  after  a  hat- 
rack. 

Another  prominent  cause  of  failure  has  been  a  lack  of  nourishing  and  succulent 
food  at  critical  periods.  The  cows  are  usually  bred  in  July  and  August ;  there  is  then 
most  certain  to  oe  upon  us  a  drought,  with  scanty,  dry  pastures.  Just  at  the  critical 
period,  when  the  dam  has  to  build  up  the  embryo  and  make  provisions  for  its  future 
development  and  sustenance,  the  food  of  the  dann  diminishes,  water  is  deficient,  or  a 
loDg  way  ofl^,  the  flies  annoy,  the  scorching  sun  arrests  grazing,  and  the  result  of  all 
this  is  soon  seen  in  the  diminution  of  the  milk,  falling  sometimes  one-half  in  a  single 
month.  Again,  later  in  the  fall,  between  grass  and  hay,  when  the  enervated  cow  feels 
most  keenly  the  cold  rains  and  sharp  winds,  and  the  system  needs  additional  nourish- 
ment and  heat,  her  food  is  frequently  the  most  innutritions  and  scanty.  A  scanty  sup- 
ply of  '^  washy"  frost-bitten  grass,  and  on  rare  occasions  the  straw-stack  to  run  to,  u 
considered  ample,  for  "  she'll  dry  np  anyhow ;  what's  the  use  ?" 

Parenthetically,  let  me  say,  the  number  who  do  not  thus  inhumanly  treat  their  cat- 
tle is  increasing,  and  may  it  be  ye.arly  augmented. 

The  acquiredtendenoy  to  produce  milk  at  this  season  of  the  year  struggles  for  a  few 
weeks  with  the  normal  tendency  to  store  up  fat  for  the  winter,  but  finally  yields  to  the 
stronger  tendency  in  animal  nature,  self-preservation,  and  for  the  next  four  months  the 
cow  is  unproductive.  With  such  treatment,  the  simple  selecting  and  rearing  of  the  most 
promising  calves,  even  though  their  sires  have  superexcellont  qualities,  will  never  re- 
soltin  developing  and  perpetuating  fine  milking  qualities. 

Shelter  and  care  are  also  prominent  factors  in  breeding  and  in  improving  desirable 
qoalities.  Because  it  is  warm  to-day  little  or  no  provision  is  made  for  the  morrow, 
bot  to-morrow  brings  a  chilly  rain-storm  with  a  temperature  littlei,  if  any,  above 
freezing,  or  snow  squalls,  accompanied  by  a  brisk  northwester  that  pierces  to  the  very 
marrow.  The  attenuated,  half-nourished  cow  shakes  her  head  and  arches  her  back, 
that  as  little  surface  as  possible  may  be  exposed,  and  shivers  and  sufl'ers  in  the  pitiless 
Btonn ;  while  the  farmer,  in  his  great-coat,  contemplates  the  scene  with  no  thonghts  that 
there  is  anything  amiss,  improvident,  or  cruel  in  all  this.  His  mind  is  just  now  hard 
at  work  in  the  mental  process  of  getting  at  the  sum  total  of  oats,  corn,  and  hay;  that 
by  bis  false  economy  he  will  be  enabled  to  sell.  As  be  slaps  his  hands  to  warm  them 
he  exclaims,  *^Good!  good!"  and  forgets  the  poverty  of  his  cattle  and  his  farm  as  well 
as  the  words  of  Solomon. 

Development  and  perpetuation  of  good  milking  qnalities  are  not  found  on  the  north 
side  of  a  rail  fence  in  November.  Neither  are  they  produced,  though  we  breed  in-and- 
in  with  the  greatest  nicety,  and  iulxi.se  all  of  the  combined  improved  blood  of  the 
Kingdoms  of  Great  Britain  and  the  Netherlands,  and  select  with  the  most  discriminat- 
ini;  jadgment  the  best  heifers,  if  suitable  and  abundant  food,  care,  and  shelter  are 
lacking. 

Oar  common  cattle  are  the  result  of  selection  of  the  best,  at  least  on  the  female  side, 
^ora  hundred  years.  For  fifty  we  have,  to  a  great  extent,  infused  into  their  veins 
the  best  blood  of  Europe;  in  fact,  they  are  at  the  present  time  simply  cross-bi'ed  ani- 
mals, and  iu  their  veins  courses  no  blood  but  that  of  an  ancestry  far  superior  to  them- 
etlves.    Many  of  them  are  inbred,  the  grandson  and  the  son  standing  at  the  head  of 
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the  herd  sired  by  their  sire ;  and  yet  the  average  common  cow  is  a  failnre,  an  bQmi& 
atiDg  failure.  Upward  often  millions  of  them  are  in  the  dairy,  find  the  forthcomiaf 
census  report  puts  down  the  yield  at  125  pounds  of  butter  per  cow,  which  is,  withoot 
doubt,  too  high.  Allowing  20  cents  per  pound  to  be  tbe  average  price  received  by  the 
farmer,  and  adding  one  dollar,  the  price  at  which  the  calf  is  usually  sold,  tbe  tiytal 
gross  receipts  per  cow  are  ^26.  Tbe  cow  herself  in  the  fall  is  worth  scarcely  as  modr 
more. 

Humiliating  failure!  Financial  failure !  These  cattle  should  be  renamed  :  they  aic 
not  natives.  I  have  called  them  common  cows,  but  they  are  very  uncommon.  Since 
they  are  worth  so  little  themselves,  let's  give  them  a  big  name.  How  would  "Anti- 
financial,  Anti-monopoly  "  do  f  But  bold !  1  am  not  so  sure  of  the  last  part  of  tbe  naiM. 
For  every  one  of  these  cows  there  is  invested  $100  in  land  and  $20  more  in  baildingB, 
tools,  and  apparatus.  The  ten  million  cows  are  estimated  to  be  worth  $300,000,000; 
the  land  necessary  to  support  them  is  worth  $1,OUO,000,000 ;  the  faotories,  extra  build- 
ings, tools,  &c.,  cost  $200,000,000 ;  or  the  total  investment  for  dairy  purposes  is  piseed 
at  $1,500,000,000.  The  name  '<Anti-monopo]y '^  will  never  do.  The  average  yield  of  the 
State  of  New  York  is  said  to  be  larger  tnan  that  of  the  entire  country ;  bnt  do  oae 
places  it  at  more  than  150  pounds  of  butter  per  cow  per  year,  while  most  estimates 
give  it  at  not  more  than  135  to  140  pounds.  Taking  the  highest  estimate,  and  allow- 
ing 25  cents  as  the  average  price  of  butter  at  the  farm,  adding  $1  for  the  calf,  makes 
the  total  gross  yearly  average  receipts  per  cow  $38.50.  If  we  divide  them  into  three 
classes,  according  to  merit,  wo  should  probably  find  tbe  first  class  of  500,000  oowe  prodae- 
ing  200  pounds  per  cow,  or  $50,  and  the  second  class  of  500,000  producing  150  pounds,  or 
$37.50,  and  the  third  class  of  500,000  producing  100  pounds,  or  $25.  There  are,  with- 
out doubt,  in  the  State  of  New  York  at  the  present  time  1.000,000  cows,  the  average 
income  from  which  does  not  exceed  $32  per  cow,  calf  inolnded,  or  each  individual  cow 
brings  in  less  than  10  cents  per  day.  Certainly  the  average  common  cow  of  New 
York,  though  making  a  better  showing  than  the  cows  of  the  entire  country,  is  fisr 
from  being  the  animal  we  should  and  can  have.  When  we  compute  the  entire  dairy 
products  of  our  country  the  sum  total  is  very  large,  and  we  like  to  brag  a  little  over 
it.  Five  hundred  millions  of  dollars  is  a  good  round  sum  ;  but  in  order  to  reach  it  all 
the  phenomenal  cows,  all  the  gilr-edged  butter,  and  all  the  milk  sold  at  high  prices, 
and  all  consumed  on  the  farm,  must  be  counted  in,  as  well  as  all  the  pigs  and  calves 
partly  raised  on  the  by-products,  and  yet  the  entire  product  of  each  is  less  than  14 
cents  per  day.  When  we  bring  the  equitable  portion  of  this  enormous  sum  due  to 
each  animal,  and  place  it  in  the  farmer's  pocket,  it  takes  all  the  spread-eagle  out  of  it. 

After  having  said  so  much  in  regard  to  the  failure  in  breeding  the  common  cow,  I 
would  call  attention  to  tbe  thorougbreds  or  pedigree  cattle.  A  portion  of  them  are 
utterly  worthless;  even  worse  than  that,  they  are  a  positive  damace  to  the  country. 
They  are  degenerate,  efleminate,  sickly  sons  of  a  noble  ancestry ;  living  witnesses  of 
the  results  of  ignorance,  starvation,  and  sufiering.  They  are  far  less  valuable  than 
grades,  for  they  introduce  the  worst  of  all  evils — weak  constitution.  They  are  nsaally 
sold  to  dairymen  at  low  figures,  as  tbey  are  considered  good  enough  to  beget  grades. 
Their  lack  of  vigor,  symmetry,  and  potency  is  supposed  to  he  made  up  by  the leogth 
of  their  pedigree ;  but,  write  it  never  so  long,  trace  their  lineage  back  to  the  time  of 
the  Caesars,  embody  in  them  all  tbe  names  of  tbe  great  warriors  and  statesmen  of 
ancient  times,  they  are  still,  to  use  an  expressive  term,  **  scrubs.''  Success  lies  not 
through  the  culls  of  badly-selected  and  poorly- kept  herds  of  thoroughbreds. 

There  are  many  thousand  thoroughbreds  of  tbe  various  breeds  in  our  country,  yet 
the  total  number  of  males  would  be  but  a  small  fraction  of  the  number  required  were 
no  others  used.  This  being  tbe  case,  tbe  first  question  to  be  decided  by  those  wishing 
to  improve  their  cattle,  by  the  economical  met  bod  of  introducing  improved  qualities 
through  the  blood  of  the  sire,  is  the  individual  animal  or  sire  under  consideration 
superior  to  the  herd  ?  Even  though  the  animal  be  young,  want  of  vitality  or  faulty 
conformation  may  be  readily  detected.  Second.  Were  the  parents  superior;  then  the 
grandparents?  The  farther  back  we  reach,  finding  no  faulty  ancestry,  the  more  val- 
uable tbe  individual  animal  becomes. 

But  pedigrees  are  usually  so  recorded  that  nothing  is  really  known  of  the  qualities 
or  perrormance,  good  or  bad,  except  in  a  few  cases,  and  tbe  purchaser  is  left  to  form 
his  Judgment  without  the  necessary  knowledge  to  do  so  intelligently.  In  rare  cases, 
the  sire  and  dam  of  the  animal  under  consideration  may  be  at  hand  for  inspection, 
but  seldom  are  there  at  band  any  recorded  facts  as  to  growth  or  performance.  A 
single  illustrious  ancestor,  many  generations  back,  is  not  sufficient ;  for  who  may  know 
bow  many  of  the  causes  of  degeneracy  have  since  done  their  work  f 

We  will  suppose  tbe  sire  to  have  been  judiciously  selected  and  marked  seven,  ten 
being  the  maximum.  He  is  bred  to  cows  inferior  to  himself,  marked  five.  The  off- 
spring— supposing  for  tbe  present  that  the  potency  of  the  parents  is  equal — is  marked 
SIX,  a  gain  of  1€\^  per  cent.  The  practice  of  the  idea  embodied  in  this  supposed  case  is 
and  has  been  carried  out  by  thoubands  of  dairymen,  and  yet  little  or  no  improveaiieot 
resulted,  because  what  was  gained  by  the  introduction  of  better  blood  was  lost  for 
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want  of  proper  and  snfficient  food,  shelter,  and  care.    The  addition  of  qualities  repre- 
■ented  by  one  is  lost,  and  they  may  now  be  represented  by  five,  the  original  number  of 
the  inferior  parent.    Of  all  the  causes  of  failure,  this  is,  perhaps,  the  niOst  prominent, 
and  here  is  the  mistake  that  is  most  frequently  made. 

Sappose  that  instead  of  neglect,  better  care,  food,  and  shelter  had  been  given,  and 
thos  valuable  qnalities  represented  by  one  had  been  added,  the  standard  would  then 
be  seven,  and  the  quality  of  the  offspring  would  not  then  be  half  way  between  the 
parents,  bat  eqnal  to  the  superior  sire.  The  owner's  knowledge  has  now  increased 
'With  the  improvement  of  his  cattle,  and  he  purchases  a  male  superior  to  his  last,  which 
we  will  mark  eight ;  and,  supposing  the  potency  as  before,  the  female  standing  at  seven, 
the  ofl^pring  wonld  be  marked  seven  and  one-half.  There  are  now  qualities  repre- 
sented by  only  half  of  a  unit  to  be  added  by  improved  surroundings,  in  order  that  the 
offspring  shall  be  eqnal  to  the  superior  sire. 

The  average  animal  is  as  exact  an  index  of  the  causes  and  elements  that  have  en- 
tered into  his  being  as  the  thermometer  is  of  temperature.  The  effects  can  never  be 
greater  than  the  causes  which  produce  them.  Canses  sometimes  beyond  our  knowl- 
edge and  control  produce  variation  in  animals  of  like  parentage  and  give  an  oppor- 
tunity, by  selection,  of  eliminating,  to  some  extent,  undesirable  tendencies.  Taking 
advantage  of  this  fact,  improvement  can  be  accelerated  by  selection,  though  it  would 

50  on,  bat  more  slowly,  if  no  selection  were  made,  provided  improved  blood  and  con- 
itions  were  angumented.    Selection  is  but  one  factor  in  improvement,  and,  as  we 
have  learned  to  our  cost,  but  a  very  small  one,  nnless  others  are  joined  to  it. 

The  age  and  physical  condition  of  the  parents  has  so  much  to  do  with  the  offspring 
that  they  almost  defy  selection  and  pedigrees.    If  two  immature  yearlings  are  coupled, 
the  result  mnst  be  inferiority  in  the  offspring,  and  the  results  are  scarcely  better  when 
the  parents  are  superannuated.    The  female  should  produce  ofif-pring  at  an  early  age, 
even  thrice  a  mother  before  she  is  matured,  in  order  that  her  pliable  nature  may  be 
molded  and  her  milking  qualities  augmented  and  fastened  bv  artificial  means.    After 
she  is  mature,  and  all  possible  means  compatible  with  health  and  vigor  have  been 
used  to  increase  her  milking  tendencies,  she  is  in  a  condition  to  perpetuate  her  valu- 
able qualities  throngh  her  offspring  with  very  great  certainty,  provided  the  conditions 
are  slightly  changed.    Instead  of  now  aiming  to  get  the  greatest  possible  flow  of  milk, 
the  primary  aim  should  be  to  protect  the  welfare  of  the  offspring.    Her  food  should  be 
not  too  sQcculent  but  abundant  and  nutritions ;  the  period  of  milking  should  be  short- 
ened to  eight  months,  and  after  having  produced  three  or  four  calves  under  these  con- 
ditions, she  should  be  fattened  and  sent  to  the  block  before  she  reaches  her  ninth 
year;  her  carcass  paying  over  one-third  the  value  of  all  the  food  she  has  ever  con- 
Bomed.    If  the  cow  was  a  superior  one,  the  common  practice  at  present  is  to  first  get  all 
the  milk  that  is  possible,  to  keep  her  as  long  as  she  will  breed,  raising  all  of  her  female 
offspring,  and  then  the  wonder  is  why  the  dairy  is  not  improved.    The  fact  is  forgotten 
that  immatnre  or  superannuated  animals  cannot  transmit  their  acquired  qualities  in 
fnll  vigor  and  force.    I  wish  I  could  make  this  more  emphatic,  for  just  here  lies  a  large 
element  of  our  past  failures. 

What  is  true  of  the  dam  as  to  maturity,  vigor,  and  health,  is  equally  true  of  the  sire, 
&D(]  through  him,  as  between  the  two  parents,  the  greater  element  of  improvement  is 
fonnd.  For  if  rightly  used,  his  vigor  and  vitality  are  not  endangered,  but  are  pre- 
served in  full  force  long  after  the  dam's.  But  if  his  vigor  is  sapped  when  a  mere  calf, 
&nd  bis  life  is  spent  in  the  foul  and  filthy  odors  of  solitary  confinement,  without  exer- 
cise or  the  vivifying  sunlight,  the  element  of  improvement  will  ever  stand  at  zero. 
By  the  methods  now  too  common  we  may  continue  to  purchase  thoroughbred  sires  and 
be  always  improving,  yet  never  improved. 

We  could  learn  valuable  lessons  from  the  breeders  of  thoroughbred  horses,  if  we 
vould.  The  stallion  is  fed,  clothed,  exercised,  and  molded  with  all  the  skill  and  care 
of  experts.  The  dams  are  left  to  feed  on  nutritious  grasses,  and  to  run  the  fields  at 
^iU.  The  result  is,  that  the  desired  qualities  are  so  fixed  and  improved  that  it  is  no 
nncommon  thing  for  farmers  to  pay  more  for  the  services  of  the  stallion  than  the  value 
of  the  mare  to  which  he  is  bred.  The  result  shows  that  their  confidence  is  not  mis- 
placed, for  if  the  dam,  though  of  mixed  blood,  be  passably  good  and  placed  under  fa- 
'v^rable  conditions,  the  offspring  is  certain  to  be,  at  least,  a  superior  roadster.  But  if 
the  dam  is  overworked,  insufficiently  fed,  and  abused,  the  result  is  just  what  we  see 
IB  the  mixed-blood  farm-horse. 

'Hie  professional  horse-breeder  has  learned  his  business  while  the  ordinary  farmer  is 
^er  repeating  the  same  expensive  mistakes  in  breeding  horses  that  the  dairymen  are 
^breeding  milch  cows. 

Having  at  some  length  discussed  the  elements  that  enter  into  success  and  failure^ 
^0  will  gather  together  the  factors  of  success  and  place  them  in  a  more  concentrated 
torm.  Select  the  best  animals  attainable,  consistent  with  the  surroundings,  means, 
jnd  knowledge  possessed.  Test  their  qualities  by  actual  performance,  and  use  the  in- 
lormation  gained  to  make  a  second  and  more  careful  selection.  Decide  to  raise  milch 
<!0W8,  and  not  to  purchase  them.    Rear  only  those  calves  that  are  from  mature,  vigor- 
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ous,  healthy  iiarents,  properly  nouiished,  comfortably  housed,  and  kindly  treated, 
that  the  potency  ^nd  qualities  of  the  parents  may  descend  to  the  offspring.  Aug- 
ment  valuable  qualities  by  careful  milking  at  regular  periods  and  by  using  all  the 
factors  at  hand  necessary  to  mold  the  young  auimai  to  the  required  uses,  and  cause  it 
to  increase  in  value  from  the  day  of  its  birth  to  the  days  of  its  death.  Improvement 
of  the  milk  qualities  of  our  coihmon  cattle  is  certain  and  rapid,  if  all  the  means  I 
have  pointed  out  are  used  simultaneously.  There  is  certaioly  no  secret  or  hard  prob- 
lem in  the  science  of  development;  the  only  question  is, how  to  set  in  motion  superior 
<}auses,  that  we  may  attain  superior  results. 

So  far  I  have  said  notbiug  in  regard  to  in-breeding  as  a  meaus  of  development,  be* 
<;ause  so  long  as  the  purchased  sires  are  equal  or  superior  to  those  of  our  own  breeding 
and  of  like  characteristics,  and  can  be  procured  at  reasonable  prices,  I  can  see  nothing 
gained  by  the  practice ;  for  I  cannot  comprehend  the  mathematics  that  divides  the 
sum  of  two  aud  two  by  two  and  calls  the  answer  two  and  a  fraction.  To  illustrate, 
let  us  suppose  that  we  have  a  male  and  female  of  identical  parentage,  or  own  brother 
and  sister,  and  that  their  blood  is  127  parts  pure,  or  improved  blood,  aud  one  part  in- 
ferior. The  offspring  of  these  two  animals  will  have  the  one  part  of  inferior  blood  in 
128,  and  the  operation  may  be  repeated  ad  infinitum  and  the  one  part  of  interior  blood 
remains  and  can  never  be  eliminated  by  in-breeding.  It  is  and  must  remain  one  factor 
-of  the  128  that  produce  the  results,  and  that  factor  is  quite  as  likely  to  be  as  potent 
as  any  other  one  of  equal  size.  The  remoteness  of  the  origin  of  the  inferior  blood  does 
not  help  matters,  for  the  origin  of  the  improved  blood  is  alike  remote.  Some  other 
method  of  eliminating  the  inferior  blood  must  be  used,  as  in-breeding  can  never  do  it. 
If  the  practice  of  using  pure  or  improved  blood  on  one  side  be  continued,  in  time  the 
factor  of  inferior  blood  will  be  so  small  that  practically  it  will  be  of  no  account ;  but 
even  by  this  method,  a  fraction  must  always  remain.  If  we  choose,  this  small  fraction 
may  be  entirely  eliminated,  but  not  by  in-breeding  or  grading  up.  If  the  conditions 
•of  the  animal  are  improved,  the  blood  or  quality  is  improved,  and  thus  the  inferior 
qualities  eliminated. 

In-breeding  2>ef*  ae  can  never  result  in  improvement.  The  wild  horse  and  buffalo  are 
no  better  to-day  than  they  were  a  thousaud  years  ago,  unless  their  conditions  have 
changed.  By  in-breeding,  the  expert  may  make  some  advance  by  selection  ;  bnt  asa- 
ally  the  loss  by  unavoidable  mistakes  in  feeding  and  management  will  more  than 
counterbalance  the  gain. 

We  look  in  vain  for  an  improved  breed  formed  by  using  the  two  factors  alone.  All 
that  may  be  accomplished  by  them,  unassisted,  is  to  make  each  individual  animal  a 
nearer  type  of  the  average  qualities  of  the  two  or  more  animals  selected  for  the  founda* 
tion  of  the  herd  or  breed.  What  is  gained  bj*  selection  is  ordinarily  lost  by  mistakes 
in  feeding  and  care.  The  selected  animal  is  only  the  expression  of  the  potency  of  the 
parents  in  their  most  perfect  condition.  In  other  words,  the  result  is  uniformity,  not 
increase  in  production,  though  the  animals  may  command  a  higher  price  on  account  of 
euch  uniformity. 

Having  used  all  the  means  necessary  to  produce  rapid  devt3lopment  of  valuable  quali- 
ties, and  naving  arrived  at  perfection,  or  as  near  it  as  possible,  how  shall  the  improve- 
ment be  perpetuated  ? 

It  is  only  necessary  to  say  that  the  same  means  used  to  improve  qualities  may  be 
employed  as  far  as  practicable,  to  perpetuate  them.  If  the  family  or  breed  is  superior 
to  all  others,  there  is  no  way  to  perpetuate  acquired  qualities  but  by  in*  breeding  of 
families  or  individuals.  This  is  what  Bakewell  did,  but  not  till  he  had  so  improved 
his  sheep  by  purchasing  the  best  animals  of  his  neighbors,  and  by  high  feeding  they 
were  superior  to  all  others.  But  had  his  neighbors  been  doing  the  same  thing,  and  had 
they  met  with  like  success,  he  might  have  made  selections  from  their  flocks  and  thus 
have  avoided  the  just  criticism  that  his  sheep  were  delicate  in  constitution  and  largely 
-composed  of  fat.  Collings  and  Bates  were  of  the  Bakewell  school,  and  largely  followed 
his  methods.  Charles  Colling  purchased  among  other  superior  cows,  one  called  Stan- 
wick,  rechristeued  Duchess  ;  she  is  described  as  being  "  a  massive  short-legged  beast, 
breast  near  the  ground,  a  great  grower,  with  wide  back,  and  of  a  beautiful  yellowish 
red,  llaked  color.^'  Is  there  a  Duchess  cow  to-day  that  can  fill  this  description  T  Is 
there  any  evidence  that  Collings  or  Bates  ever  obtained  a  better  one  of  this  family  by 
in -breeding  ? 

Mr.  Bates  purchased  Duchess  by  Daisy  Bull,  calved  in  1800,  and  also,  in  1810, 
Duchess  by  Comet.  Thirty-one  years  after  the  birth  of  his  first  Duchess,  we  find  the 
total  number  of  females  of  this  family  bred  by  him,  as  recorded  in  the  Herd-Book, 
to  be  thirty-two.  Meanwhile  ttie  results  of  his  in-breeding  were  so  unsatisfac- 
tory to  himself  that  he  ottered  Charles  Colling  $500  for  the  services  of  his  white  bull 
<15i).  In  1831.  Mr.  Bates  introduces  new  blood  through  Belvidere  (1706),  and  soon  is 
produced  the  Duke  of  Northumberland  (11)40),  a  bull  ihat  has  never  been  excelled,  if 
ever  equaled.  Mr.  Bates  continued  to  breed  in-and-in  for  fortj'  years,  and  at  the  end 
of  that  time  there  is  recorded  (34  Duchess  females.  Supposing  every  third  calf  to  be  a 
lie,  and  that  they  bred  at  two  years  old,  and  then  throw  oft  50  per  cent,  for  death 
'•^ilures,  we  should  have  2,286  females  of  the  Duchess  tribe.   I  do  not  desire  to  dis- 
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parage  io  the  least  the  iDestimable  benefits  conferred  by  Bakewell,  Collings,  and  Bates, 
but  only  to  show  that  no  improvement  in  increased  productive  qualities  resulted  from 
in  or  close  breeding.  After  they  had  reached  their  ideal,  and  had  bred  animals,  as 
they  believed,  superior  to  all  others,  they  endeavored  to  perpetuate  their  qualities  with- 
out recourse  to  animals  outside  of  the  families  which  had  been  one  of  the  great  factors 
in  the  improvement.  If  this  family  of  Duchess  cattle  were  superior  to  all  others,  then 
the  practice  of  Mr.  Bates  was  the  correct  one. 

I  do  not  care  to  discuss  here  whether  the  acquired  qualities  can  all  be  perpetuated 
indefinitely  by  iu-breeding,  and  whether  they  may  not  deteriorate,  in  time,  through 
the  iinstakes  of  the  breeder.  The  practical  question  for  the  breeder,  at  any  time,  is; 
Are  the  cattle  of  my  own  breeding  better  than  others  ?  If  so,  breed-in-and-in.  If  in- 
ferior, then  purchase  males  of  those  who  have  been  more  successful — who  have  the 
superior  ones. 

Finally,  in  order  to  perpetuate  the  milk  qualities  of  a  family  or  breed,  the  animals 
must  be  kept  under  as  favorable  circumstances  as  were  those  under  which  the  quali- 
ties were  developed.  The  selected  offspring  must  be  the  embodiment  of  the  parents 
when  at  their  best.  The  qualities  of  the  sire  must  never  fall  below  the  standard 
reached,  and  it  matters  little  whether  he  be  in-bred  or  ''  out-bred.'^ 

At  the  conclusion  of  Pi*ofessor  Koberfcs'  essay  President  Loring  deliv* 
ered  the  following  address : 

ADDRESS  ON  DAIRY  FARMING. 

Gentlemen  :  The  value  of  the  animal  industry  of  this  country  has  hardly  received 
the  estimate  to  which  it  is  entitled.  The  universal  presence  of  our  domesticated  ani- 
mals has  so  familiarized  us  with  their  exiHtence  that  we  have  allowed  ourselves  to  un^ 
derestimate  the  importance  of  the  great  branch  of  farming  which  they  represent.  We 
all  know  that  farming  without  them  is  an  impossibility ;  and  we  believe  faithfully  in 
the  old  French  proverb,  **  No  cattle,  no  farming  ;  few  cattle,  poor  farming  ;  many  cat- 
tle, good  farming.^'  From  the  earliest  records  of  agriculture  until  now  the  relations  of 
cattle  to  the  farm  have  been  discussed,  and  the  breeding  and  feeding  of  cattle  has  oc- 
cupied the  attention  of  the  most  skillful  and  intelliffent  farmers.  I  doubt  if  the  reason 
of  man  in  the  management  of  the  business  of  deriving  a  subsistence  from  agriculture 
in  its  various  branches  has  ever  displayed  itself  more  strikingly  than  it  has  in  the  re- 
lation, improvement,  and  care  of  those  breeds  of  animals  which  are  adapted  to  his  use 
and  from  which  be  draws  so  large  a  part  of  his  comfort,  convenience,  and  actual  sub- 
sistence. There  have  been  inventors,  many  investigators  whose  labors  have  been  of 
vast  advantage  to  the  cultivation  of  tbe  soil.  But  none  of  them  have  performed  more 
important  service  than  they  who,  by  a  careful  application  of  the  best  rnles  of  breeding 
and  feeding,  have  established  vahiable  families  of  animals  especially  adapted  to  the 

Snrpose  to  which  they  were  assigned — Bakewell  and  Colling  among  cattle,  our  own 
[ammoud,  the  great  improver  of  fine  wooled  sheep — the  sagacious  breeder  who  laid 
the  foundation  of  the  great  family  of  American  merinos. 

The  qaestion  of  the  raising  of  cattle  with  the  cost  in  quantity  and  the  kind  of  food, 
and  the  breeds  best  suited  to  different  purposes,  includes  the  whole  system  of  cattle 
busbandrv,  and  is  a  matter  of  the  deepest  importance  to  every  farmer.  There  is  no 
branch  of  husbandry  so  universal,  none  more  capable  of  yielding  fair  profits,  none 
more  important,  none  more  dependent  on  good  farming,  and  none  more  likely  (o  beat- 
tended  by  good  farming,  when  properly  pursued.  Wherever  man  resides,  whether 
civilized  or  savage,  whether  roaming  or  stationary,  whether  on  mountain  pasture  or 
in  cultivated  and  luxuriant  valleys,  in  good  farming  regions  and  in  poor,  aud  in  every 
spot  where  grass  grows  for  cattle  "aud  herbs  for  the  service  of  man,  then  the  herd 
attends  him  and  supplies  him  with  food  and  labor  and  clothing,  and  the  means  of  till- 
ing the  earth.^' 

By  the  statistical  returns  of  the  census  of  1880,  there  are  in  the  United  States 
10,35<3,9y3  horses,  1,814,368  asses  and  mules,  999,092  working  oxen,  12,442,137  milch 
cows,  -^2,466,562  other  cattle,  51,183,903  sheep,  and  47,6*8,371  swine.  Of  these  the  in- 
crease has  been  in  milch  cows  between  1870  and  1880  from  8,935,332  to  12,402,137  ;  of 
other  cattle  from  13,566,005  to  22,4f)6,.532  ;  the  aggregate  of  cattle  in  1870  was  23,830,608, 
and  in  Ic^BO,  35,877,791,  an  increase  of  12,057,183.  In  the  ten  Northwestern  States  the 
increase  in  milch  cows  has  been  quite  extraordinary  in  the  last  ten  years.  In  Mich- 
igan  the  increase  from  1870  to  1880  was  from  250,859  to  384,573 :  in  Ohio,  from  654,890 
to  767,044  :  in  Indiana,  from  393,736  to  .504,944  ;  in  Illinois,  from  640,321  to  865,915;  in 
Wisconsin,  from  308,377  to  478,376 ;  in  Minnesota,  from  121,467  to  275,539;  in  Iowa, 
from  369,811  to  a54,097:  in  Missouri,  from  39-<,515  to  661,405  ;  in  Kansas,  from  123,440 
to  418,3:«;  in  Nebraska,  from  28,940  to  151,609  ;  the  aggregate  being  from  3,289,856  to 
5,371,831  or  an  increase  of  63.3  per  cent. 

These  figures  indicate  the  value  and  importance  of  tbe  dairy  interest  which  this 
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coDvention  represents.  This  interest  in  the  Northwest  has  been  a  marvel  of  profn^ss 
during  the  last  ten  years.  It  was  a  great  surprise,  received  at  first  with  incredulitj 
and  distrust,  when,  at  the  Centennial  Exposition,  the  palm  for  superior  butter  was 
awarded  to  Iowa.  But  it  was  not  an  accident.  In  Iowa,  in  Illinois,  in  Wisconsin, 
creameries  came  into  existence,  acquired  prestige,  and  commanded  prices  even  above 
the  rates  for  the  standard  goods  of  popular  Eastern  establishments.  Only  the  fancy 
brands,  the  product  of  a  lew  popular  dairies,  which  command  extraordinary  prices 
from  wealthy  and  fastidious  purchasers,  bear  higher  x>rices  than  the  best  batter  of  the 
Northwest,  and  a  few  popular  creameries  readily  obtain  to-day  from  two  to  four  cents 
more  than  Eastern  dairies  of  a  high  grade. 

Ten  years  ago  there  were  more  than  3,000,000  milch  cows  in  the  ten  States  of  the 
Ohio  Valley  and  the  trans-Mississippi.  They  are  called  "  milch  oows,''  bnt  with  the 
exception  of  the  Western  Reserve,  and  scattered  dairies  in  the  Northwest,  milk  and 
butter  products  were  consumed  on  the  farm  or  in  its  neighborhoed.  There  has  been 
in  ten  years  in  this  territory  an  increase  of  more  than  2,000,000  cows,  but  comparison 
of  numbers  feebly  indicates  the  great  advance  in  the  production  of  butter  and  cheese. 
The  best  milking  breeds  have  been  introduced,  selection  of  individuals  has  resulted  in 

freat  improvement,  and  the  milk  yield  has  greatly  increased,  while  the  animals  receive 
etter  fare,  and  skill  and  science  have  been  invoked  in  the  manufacture.  In  many 
districts  a  new  industry  has  been  created  in  a  single  decade,  in  all  great  improvement 
in  the  quantity  of  milk,  quality  of  product,  and  the  pro&t  in  marketing  has  resulted. 
There  has  been  an  advance  of  the  dairy  interest  in  all  sections  of  the  conntry,  but 
the  enlargement  in  the  West  has  been  more  than  double  that  of  the  East,  and  in  volume 
vastly  greater  than  the  improvement  at  the  South. 

In  1^0  the  aggregate  amount  produced  annually  was :  Of  butter,  514,092,683  pounds ; 
of  cheese,  5.%492,153  pounds ;  of  milk,  235,500.599  gallons,  sold  in  the  market  and  fac- 
tories. In  1880  the  products  of  the  dairy  baa  increased  nearly  three-fold,  and  milk 
had  increased  more  than  two-fold,  as  the  following  table  will  show  : 


Yield  in 
1870. 


Approxi- 
mate \ield 

in  IddQ. 


I 
Michigan. 

Bntter potinds . . 

Cheese do 

Milk gallons.. 

Ohio. 

Bntter , X>o^ii<ls--' 

Cheene do 

Milk gallons..: 

Illinois. 

Butter pounds . . 

Cheese do 

Milk gallons . . 

Indiana. 

Butter. pounds . . ' 

C  h  eese do ' 

Milk gallons.. 

Iowa.  ' 

Butter pounds.. 

Cheese do \ 

Milk gallons . . 


24,  400, 185 

670,  ?04 

2,  277,  822 


50, 266, 372 

e,  169,  048 

22, 275, 304 


36, 063.  405 
1,  661,  703 
9, 258, 545 


22, 915.  385 

283,807 
936, 983 


25,  512, 179 

1, 087,  741 

688,  800 


73.200.355 
2. 012.  412 
4, 555, 614 


100,  53a  754 

26.5(17,144 
44. 550, 608 


10?>,250.215 

4. 984. 109 

18,517.080 


68. 746, 155 

851.421 

1.873.966 


76.536,537 
3, 231. 533 
1.377, 680 


Turning  to  tbe  eastern  section  we  find  the  following  interesting  figures  accurately 
compiled  in  the  census  of  IhlbO  : 

1870.  New  York,  cows 1.350.661 

1880.  New  York,  cows 1,4:*7,855 

Increase,  6^  per  cent. 
1870.  Butter  of  farm  dairies pounds..   107,147,526 

Cheese do....     22, 769, 964 

Milk  sold  in  market gallons..   135,775,919 

In  all  equivalent  to  483,813,465  gallons  of  milk. 

Average  per  cow,  358  gallons. 
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188.  BaOtteroffarm  dairies poiinda..  111,922,403 

Cheese do,...  8,362,590 

Milk  sold gallons..  231,965,533 

Id  all  equivaleot  to  577, 389, 097  gallons. 
Average  per  cow,  402  gallons. 

Vermont,  1H70,  cows 180,285 

1880,  cows 217,033 

Increase 36, 748 

Or  20  per  cent. 

Itf70.   Batter  of  farm  dairies, pounds..  17,844,396 

Cheese, do 4,a30,700 

Milk  sold gallons..  3,a35,840 

In  all  equivalent  to. do 53, 104, 844 

Average  per  cow do 2S^5 

18e0.  Butter  of  farm  dairies pounds..  25,240,626 

Cheese do 1,545,780 

Milk  sold gallons..  6,526,550 

In  all  equivalent  to do 84,053,848 

Avearage  per  cow do 388 

In  1880,  Massachusetts  produced  6,559,161  pounds  of  butter;  2,245,873  pounds  of 
cheese ;  and  15,254,057  gallons  of  milk  sold,  being  exceeded  in  this  product  only  by 
N^ew  York  and  Ohio. 

These  fignres  will  indicate  the  great  value  of  the  dairy,  and  the  product  of  milk 
produced  For  the  daily  market,  and  the  importance  of  this  convention  as  representing 
a  great  and  widely  diifused  industry,  and  called  for  the  purpose  of  obtaining  and  im- 
parling information  to  the  farming  community.  For  myself,  having  laid  before  you 
the  magnitude  of  the  dairy  Interest,  I  beg  your  indulgence  while  I  submit  a  few  sug- 
gestions with  regard  to  dairy  cattle. 

Many  years  ago  a  writer  in  the  Library  of  Useful  Knowledge  remarked  : 

**x\t  the  outset  of  his'career  the  farmer  should  have  a  clear  and  determined  concep- 
tion of  the  object  which  he  wishes  to  accomplish.  He  should  consider  the  nature 
of  bis  farm ;  the  quality,  abundance,  or  deficiency  of  his  pasturage ;  the  character  of 
the  soil,  the  season  of  the  year  when  he  will  have  plenty  or  a  deficiency  of  food,  the 
locality  of  his  farm,  the  market  to  which  he  has  access,  and  the  produce  which  can  be 
disposed  of  with  the  greatest  profit,  and  these  things  will  at  once  point  to  him  the  breed 
he  should  be  solicitous  to  obtain.  The  man  of  wealth  and  patriotism  may  have  more 
extensive  views,  and  nobly  look  to  thegeneral  improvement  ofcattle ;  but  the  farmer  with 
his  limited  means,  and  with  the  claims  that  press  upon  him, regards  his  cattle  as  a  val- 
uable portion  of  his  property,  and  on  which  everything  should  appear  to  be  in  natural 
keepiog,  and  be  turned  to  the  best  advantage.  The  best  animal  for  him  is  that  which 
suits  bis  farm  the  best,  and  with  a  view  to  this  he  studies  or  ought  to  study  the  points 
and  qualities  of  Lis  own  cattle  and  those  of  others.  The  dairy-man  will  regard  the 
'quantity  of  milk, — the  qualtity, — its  value  for  the  production  of  butter  and  cheese, — 
the  time  the  cow  continues  in  milk — the  character  of  the  breed  for  quietness  or  as 
being  good  nurses,  the  predisposition  to  garget,  or  other  disease,  or  dropping  after 
calving, — the  natural  tendency  to  turn  everything  to  nutriment, — theease  with  which 
6he  is  fattened  when  given  up  as  a  milker,  and  thepropoition  of  food  requisite  to  keep 
her  in  full  milk  or  to  fatten  her  when  dry.  The  grazier  will  consider  the  kind  of  ani- 
mal most  in  demand  in  his  neighborhood,  the  early  maturity,  the  quickness  of  fatten- 
ing at  any  age,  the  quality  of  the  meat,  the  parts  on  which  the  flesh  and  fat  are  par- 
ticularly laid,  and,  more  than  all,  the  hardihood  and  the  adaptation  to  soil  and  climate.'' 

There  is  one  fact,  however,  which  the  breeder  occasionally  forgets,  but  which  is  of 
as  much  importance  to  the  permanent  value  of  his  stock  as  any  careful  selection  of 
animals  can  be,  and  that  is  good  keeping'  All  good  stock  must  be  raised  with  care 
and  well  fed.  It  is  necessary  that  these  two  essentials  in  this  species  of  improvement 
should  always  accompany  each  other ;  for  without  good  resources  of  keeping  it  would 
be  vain  to  attempt  supporting  a  valauble  stock.  It  is  yet  more  evident  when  animals 
are  absurdly  brought  from  a  better  to  a  poorer  soil.  The  original  stock  will  deterior- 
ate if  neglected,  and  the  improved  breed  will  lose  ground  even  more  rapidly  and  to 
a  far  greater  extent. 

That  there  is  a  steady  improvement  going  on  in  the  raising  of  dairy  stock,  the  figures 
I  have  laid  before  you  show  conclusively,  and  yet  there  is  great  room  for  improvement 
in  this  direction.  Sufficient  care  is  not  alwavs  used  in  selecting  the  female  in  the  first 
place.  A  oow  that  happens  to  be  a  good  milker,  in  spite  of  many  bad  points,  and  with- 
out any  known  ancestry,  is  expected  to  be  valuable  to  the  farmer's  herd.  A  large  cow 
is  selected  for  the  foundation  of  a  herd  of  heavy  cattle— her  size  being  often  her  only 
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recommeDdation.  She  raay  be  a  bad  feeder,  a  bad  handler,  a  bad  mover,  in  fact  de- 
ficient in  those  very  points  which  render  an  animal  fit  for  the  stall.  She  disappolat^ 
our  expectations. 

I  will  not  discass  the  raising  of  beef-cattle,  with  which  every  Western  farmer  i» 
familiar,  and  which  is  a  comparatively  simple  and  easy  branch  of  this  business.  Th» 
production  of  a  herd  of  short-horned  steers  of  uniform  quality  and  size  is  not  difficnlt — 
the  shape  and  structure,  and  the  fat- producing  organs  being  eaMly  transmitted  and 
easily  preserved.  The  raising  of  dairy  stock,  however,  is  more  difficult.  The  organ- 
ization of  a  good  milking  cow  is  very  delicate,  easily  disturbed,  and  not  easy  to  trans- 
mit. The  whole  system  of  milk-producing  organs  is  so  sensitive  that  many  ceases 
may  prevent  its  transmission,  and  many  causes  may  injure  its  operation  after  it  is- 
transmitted.  A  sudden  chill,  a  severe  thunder-storm,  change  of  food,  fri|;ht,  alinse, 
may  harm  but  little  a  thrifty  steer  on  a  bill-side  pasture,  but  any  one  of  them  may 
seriously  injure  a  good  cow  grazing  by  his  side.  We  should  not  forget  this  if  we  would 
anticipate  our  many  disappointments  and  bear  them  philosophically.  We  can,  how- 
ever, select  good  cows  for  our  herds,  and  exercise  judgment  and  care  in  breeding  from 
them,  always  remembering  that  no  matter  what  tbe  yield  of  milk  from  a  cow  may  be,, 
she  should  not  be  selected  for  a  breeder  unless  she  possesses  as  an  inheritance  that 
shape  which  indicates  strong  vitality  and  that  quality  which  Indicates  active  secre- 
tory junctions.  In  her  well-shaped  strong  head,  wide  muzzle,  mild  clear  eye,  broad 
forehead,  small  waxy  horn,  slender  neck,  straight  and  slender  fore-leg,  sharp  chine^ 
loose  shoulder,  broad  rib,  open-jointed  back-bone,  mellow  skin,  preponderating  hind 
quarters,  long  hind  foot  and  broad  tore  foot,  ample  carcass,  well  shaped  udder,  large 
snpeificial  veins,  soft  hair,  she  should  indicate  a  capacity  for  converting  food  into 
milk  as  distinguished  from  that  cow  whose  rounder  and  fuller  form  and  heavier  bone 
and  smoother  joints  and  narrow  head  and  heavier  quarters  show  an  especial  aptitude 
to  take  on  fat. 

A  good  dairy  cow  should  possess  the  appearance  of  strength  and  firmness  without 
being  too  compact,  and  she  should  possess  no  palpably  weak  point  if  she  is  expected  to- 
endure  well  in  the  work  of  the  dairy.    But  after  the  most  careful  selection  it  will  be 
found  extremely  difficult  to  produce  a  dairy  herd  of  uniform  excellence  or  of  uniform 
quality.    In  this  respect  the  most  remarkable  dairy  breeds  fail  lamentably.     The 
Ayrshire  farmer  has  been  engaged  for  nearly  a  century  in  establishing  a  breed  of  ani- 
mals which  should  conform  to  the  description  I  have  given  of  a  dairy  cow,  and  should 
possess  the  faculty  of  transmitting  the  best  qualities  in  their  full  vigor.    In  this  work 
he  has  evidently  engrafted  on  the  west  Highland  cattle  the  blood  of  many  well-known 
English  breeds,  more  especially  the  Jersey  and  short'horn.    He  has  succeeded  in  cre- 
ating a  good  dairy  cow,  but  he  has  not  succeeded  in  giving  his  breed  of  cattle  that  uni- 
formity of  shape  and  color  and  quality  which  makes  a  breed  valuable.    He  has  estab- 
lished analogy  but  not  uniformity.    He  has  secured  certain  qualities  of  a  good  cow 
contained  in  animals  of  every  variety  of  color,  size,  shape,  function,  the  best  of  which 
are  good  enough  for  the  most  critical  and  ambitious  dairy  farmer,  and  the  poorest  of 
which  are  of  but  little  value  either  for  the  dairy  or  the  stall.    The  standard  type  of  this 
cow  is  so  good  that  when  all  other  praise  of  a  good  medium  sized  animal  is  exhanated,. 
the  finishing  touch  is  made  in  the  expression,  '^  She  is  as  good  as  an  Ayrshire.^'  The  other 
most  important  dairy  bieed  is  the  Jersey — a  breed  produced  in  a  narrow  territory  and 
so  carefully  bred  for  generations  that  there  can  be  no  doubt  of  the  purity  of  the  blood. 
The  peculiarities  of  this  animal  are  always  preserved ;  but  closely  bred  as  they  are, 
resembling  each  other  in  color,  and  shape,  and  texture,  and  function,  they  vary  in  their 
dairy  qualities  fully  as  much  as  the  Ayrshire.     From  these  two  illustrations  I  have 
inferred  that  the  breeding  of  good  dairy  cows  could  only  be  done  by  such  jadicious 
crosses  as  will  secure  tbe  desired  shape  and  quality,  with  the  expectation  that  a  large 
proportion  of  the  attempts  to  produce  what  is  wanted  will  fail.    So  far  as  I  have  been 
able  to  judge,  certain  grade  short-horn  families  make  the  best  foandation  of  a  dairy 
herd;  and  crossing  them  with  good  Jersey  blood  will  produce  a  larger  proportion  of 
good  cows  than  any  process  of  breeding,  pure  or  mixed,  which  I  have  seen.    The  cow 
produced  by  this  cross  possesses  a  large  share  of  those  points  I  have  laid  down  as  be- 
longing to  a  good  cow.    In  this  way  an  inexpensive  mode  of  breeding  is  secured,  and 
the  fruits  are  obtained  at  so  economical  a  rate  that  the  rejected  animal  can  without 
loss  be  turned  to  the  market  for  beef. 

I  have  already  said  that  it  is  comparatively  an  easy  matter  to  breed  animals,  which, 
by  their  aptitude  to  fatten,  will  remunerate  the  feeder.  The  qualities  belonging  to  an 
animal  structure  designed  for  this  purpose  are  very  perceptible  and  easily  transmitted, 
and  are  easily  preserved  and  improved  by  feeding.  Mr.  Bakew^ell  learned  almost  the  pre- 
cise mechanism  adapted  to  his  wants  as  a  producer  of  size  and  fat ;  the  form  and  quality 
of  bone;  the  shape  of  the  parts  cont.iining  the  vital  organs  and  the  organs  of  nutrition ; 
that  *' feel"  which  an  expert  nnderKtands  so  that  he  may  almost  be  said  to  carry  eyes 
in  his  fingers'  ends,  capable  of  exploring  the  internal  organization  of  every  animal. 
And  this  bone  and  shape  of  the  body  and  texture  of  the  skin  are  easilv  preserved  and 
transmitted.  Breeding  does  much  and  feeding  does  more  towards  this  preservation 
and  transmission.    When  Mr.  Colling  saw  Hubbard  he  knew  that  his  stomach  and 
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glandular  system  and  neryons  organization  all  tended  toward  tbe  development  of  fat, 
aud  be  believed  it  would  be  easy  to  transplant  such  lethargic  faculties.  lie  did  this 
on  good  soil,  and  with  proper  care,  in  making  a  creatioD  of  fat.  Mr.  Aiton  and  his  pre- 
decessors bad  a  very  different  and  a  mnch  more  difiicalt  task  to  perform.  That  deli- 
cate organization  which  is  called  into  operation  when  the  food  taken  into  the  stom- 
ach is  to  be  converted  into  milk,  is  much  mure  difficult  to  comprehend  or  control. 
Trae,  there  is  a  certain  physical  conformation  indicative  of  a  large  capacity  for  secre- 
ting milk,  but  when  we  remember  that  this  capacity  violates  all  law  we  can  compre- 
hend how  many  difficulties  they  labored  under  who  in  Scotland  endeavored  to  estab- 
lish a  breed  of  milkers.  They  might  secure  the  bony  structure,  the  quality  of  the 
skin,  the  shape  of  the  muscle,  the  general  outline,  the  form  of  udder  most  approved, 
and  after  all  this  there  might  be  some  defect  in  the  powers  of  assimilating  the  food 
in  the  glandular  system,  in  the  nervous  organization,  which  entirely  destroyed  the 
otility  of  the  animal.  This  accounts  for  the  wide  differences  which  exist  in  Individ- 
nals  belonging  to  every  well-known  and  long-established  breed  of  milkers,  such  aa 
the  Jerseys  and  Ayrshires. 

Now,  it  would  seem  that  the  great  rule  to  be  observed  in  the  rearing  of  dairy  stock 
18  not  to  interfere  with  the  delicate  organization  by  the  food  furnished  in  early  life. 
Why  cannot  the  system  of  a  heifer  be  inj  ured  by  food  so  as  to  disorganize  her  gland- 
ular f auctions,  as  well  as  the  system  of  a  cow  which  can  be  forced  into  diseased  ac- 
tion with  the  greatest  ease?  Why  may  we  not,  for  instance,  lay  the  foundation  of 
garffet  long  before  the  udder  contains  a  drop  of  milk?  We  do  not  feed  a  milch  cow  aa 
we  do  a  fattening  cow,  unless  we  are  willing  to  run  the  risk  of  mining  her.  For  the 
wholesale  statement  so  often  made  that  what  produces  milk  will  also  produce  fat, 
and  vice  versay  is  shown  to  be  wholly  unfounded  by  a  comparison  of  the  effects  of 
rowen  hay,  brewers'  grains,  fine  feed,  and  green  food,  with  corn  meal  and  oil* cake. 

A  dairy  cow,  moreover,  never  reaches  perfection  in  her  line  until  she  has  arrived  at 
matarity ;  and  she  must  reach  this  period  of  life  with  all  her  faculties  unimpaired,  if 
we  expect  her  to  be  as  good  a  cow  as  nature  intended  her  to  be.  She  differs  in  this 
respect  from  the  best  beef-growing  animals,  which  are  mature,  as  it  were,  from  the 
start,  and  whose  organizations,  instead  of  being  impaired  for  their  business  by  genera- 
tions of  high  early  feed i ng,  are  rath er  more  and  more  adap ted  to  it.  We  al  1  know  that  the 
oldest  and  beet  families  of  short-horns  are  not  remarkable  for  constitutional  elasticity 
and  vigor.  They  have  not  great  muscular  strength,  are  not  nervous  and  powerful  in 
their  actions,  and  are  deficient  in  the  procreative  faculties.  Like  the  thoroughbred 
horse,  which  has  also  been  forced  to  early  maturity  and  early  decay  for  many  genera- 
tions, they  have  become  enervated  and  constitutionally  delicate.  High  feeding  has 
done  this  in  both  instances,  and  as  '*  a  short  life  and  a  merry  one''  in  the  animal  is  most 
profitable  to  the  breeder  of  beef  and  horses  fit  only  for  the  turf,  high  feeding  has  ac- 
complished what  was  desired,  the  gain  being  greater  than  the  sacritice.  Not  so,  how- 
ever, with  the  cow.  Her  powers  mature  slowly  and  depend  very  mnch  on  the  strength 
of  her  constitution.  When  this  is  impaired  her  value  is  diminished.  For  in  the  work 
of  giving  milk  in  which  her  whole  life  is  passed  the  tax  upon  her  vital  forces  is  such 
that  none  but  tbe  most  robust  can  endure  it.  In  establishing  a  dairy  breed,  therefore, 
early  maturity  with  its  accompanying  evils  is  not  desirable.  On  the  contrary  it  should 
be  avoided,  and  that  mode  of  feeding  should  be  adopted  which  will  be  conducive  to 
health  in  the  individual  and  in  tbe  breed,  aud  which  will  in  no  way  exhaust  the 
powers  and  shorten  the  life  of  the  race. 

In  addition  to  this,  great  regard  should  be  had  in  raising  dairy  stock  to  the  effect 
which  different  kinds  of  food  prodnce  upon  the  animal  economy.  Whatever  enlarges 
the  bony  structure  of  tbe  female  calf  beyond  what  is  necessary  for  her  strength  is 
worse  than  useless.  A  coarse-boned  cow  rarely  reaches  that  standard  of  exceileuce 
both  in  the  quantity  and  quality  of  her  milk  which  is  attractive  to  the  breeder  or  sat- 
isfactory to  tbe  consumer.  So,  too,  of  fat.  The  fat  cells,  that  tissue  of  the  body  in 
which  adipose  matter  is  deposited,  are  found  in  fat  and  lean  animals  alike — the  differ- 
ence consisting  in  the  amount  of  their  contents  and  their  number  only.  For  the  sup- 
ply of  fat  certain  organs  are  provided  which  are  capable  of  receiving  all  that  excess  of 
non-azotized  compounds,  such  as  starch,  oil,  «&c.,  which  is  contained  in  the  elementary 
matter  taken  into  the  body.  Where  there  is  a  ready  absorption  of  these  compounds 
into  the  vessels,  fat  is  produced,  especially  if  with  this  absorption  there  is  combined  a 
vigorons  power  to  generate  adipose  tissue.  When  they  are  not  absorbed,  accumula- 
tions of  fat  do  not  take  place  ;  and  when  they  are  absorbed,  without  being  provided 
with  adipose  tissue  they  would  accumulate  injuriously  in  the  blood,  if  not  drawn  off 
by  the  liver.  Hence  it  is  that  in  warm  climates  where  there  is  diminished  excretion 
through  the  lungs,  and  non-azotized  food  is  not  got  rid  of  by  the  rcHpiratory  process 
the  liver  is  overworked,  its  functions  become  disordered  from  it8  inability  to  separate 
from  the  blood  all  that  it  should  draw  off,  aud  tbt'se  injurious  substances,  accumulating 
in  the  blood,  produce  various  symptoms  that  are  known  under  the  general  term  bilious. 

I  have  dwelt  on  the  production  of  animal  fat  and  the  organs  engaged  in  its  manu- 
facture in  order  to  show  how  distinct  a  part  of  tbe  animal  economy  it  is,  and  how  na- 
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turally  the  fat-prodaciog  fcnotious  can  be  transiuitted  independently  of  all  others,  aod 
may  be  cultivated  at  the  expense  of  all  others. 

The  secretion  of  milk  is  a  very  different  matter,  and  is  performed  by  certain  glaodi 
whose  business  it  is  rather  to  elaborate  from  the  blood  certain  products  which  are  des- 
tined for  the  special  uses  in  the  economy,  and  to  eliminate  matters  whose  retention 
in  the  circulating  current  would  be  injurious.  Be  it  as  it  may,  the  production  of  milk 
is  a  very  different  business  from  the  production  of  fat,  and  does  not  result  in  a  combi- 
nation of  the  same  elements  as  are  contained  in  the  adispose  tissue  and  fat  cells. 

It  is  well  known,  moreover,  that  the  proportion  of  two  at  least  of  the  principal  in- 
gredients of  milk  is  liable  to  great  variation  with  the  circumstanoes  of  the  animal. 
Exercise  and  cold  by  increasing  the  respiration  eliminate  part  of  the  oily  matter  in  the 
form  of  carbonic  acid  and  water ;  while  rest  and  warmth  by  diminishing  the  drain 
favor  its  passage  into  the  milk.  The  proportion  of  caseine  on  the  other  hand  is  in- 
creased by  exercise ;  which  would  seem  to  show  that  this  ingredient  is  derived  from 
the  disintegration  of  muscular  tissue.  The  experience  of  every  farmer  teaches  him 
that  an  animal  which  has  a  large,  heavy,  muscular  development,  and  is  thus  furnished 
with  the  means  of  rapid  locomotion  is  seldom  a  good  milker.  Her  digestive  apparatus 
is  more  devoted  to  her  fleshy  fiber  than  to  the  preparation  of  milk.  The  same  may  be 
said  of  fat  and  bone.  So  true  is  that,  in  countries  where  the  bone  and  muscle  of  the 
cow  are  developed  by  labor,  her  service  in  the  dairy  amounts  to  but  little. 

It  would  seem,  therefore,  that  in  rearing  animals  for  the  dairy  care  should  be  taken 
ILat  the  young  are  not  so  fed  as  to  develop  a  tendency  to  great  size  either  in  frame  or 
in  adipose  tissue,  or  so  as  to  establish  in  the  end  a  race  which  has  every  faculty  except 
that  of  producing  milk.  I  would  not  advocate  a  deficiency  of  food  for  young  dairy 
stock,  but  I  would  argue  against  an  excess  of  articles  of  a  highly  stimulating  quality. 
Tbe  plan  of  the  Scotch  farmer  is  undoubtedly  a  good  one — to  take  their  calves  early 
from  the  dam,  feed  them  from  the  dish,  and  bring  them  to  solid  food  or  pasture  as  soon 
as  the  condition  of  the  young  stomach  will  allow.  Instead  of  linseed- meal  they  use  a 
great  quantity  of  oat-meal — an  article  of  food  much  less  predisposing  to  fat  and  keep- 
ing up  a  vigorous  growth.  We  have  in  this  country  a  good  quality  of  hay,  everywhere 
a  basis  of  feeding;  and  after  the  calf  is  weaned,  or  after  she  has  bad  milk  enough  to 
give  her  a  fair  mtroductiou  into  life,  hay  in  the  form  of  hay  tea,  and  afterward  of 
rowen,  is  undoubtedly  the  best  food  the  animal  can  have,  especially  when  aided  by  a 
few  roots,  such  as  turnips  or  carrots.  In  such  cases  milk  is  abundant  at  a  very  early 
age,  and  skimmed  milk  is  advantageously  used  as  a  substitute.  I  should  not  recom- 
mend the  use  of  grain,  especially  that  containing  a  superabundance  of  oily  matter,  as 
Indian  corn  and  linseed  for  young  dairy  stock,  or  even  for  dairy  cows  when  in  the  flush 
of  milk.  Perhaps  corn-meal  sparingly  or  barley  or  oat-meal  may  be  used  in  winter 
should  the  animal  seem  not  to  thrive  well.  But  a  calf  that  is  pioperly  weaned  and 
properly  fed  after  weaning,  and  furnished >wlth  a  good  pasture,  will  be  carried  throagh 
the  first  winter  most  satisfactorily  on  good,  sweet  hay,  especially  rowen,  with  roots. 
In  this  way  can  a  uniform  and  well-balanced  animal  be  produced,  which,  when  put  to 
dairy  service,  will  not  become  coarse  and  raw-boned  in  her  appearance,  nor  take  on  flesh 
at  the  expense  of  the  milk-pail. 

The  business  of  feeding  his  herd  every  farmer  must  learn  for  himself,  with  due  re- 
gard to  thrift  and  economv.  Animals  in  constantly  good  condition  need  less  food  than 
those  that  are  not,  and  of  this  the  farmer  must  judge,  remembering  that  good  shelter 
in  winter  is  as  important  as  good  food.  It  is  poor  economy  to  let  a  cow  get  into  poor 
condition  either  in  the  spring  or  autumn.  In  feeding  for  the  dairy  I  have  found  that 
the  best  winter  feed  is  good  hay,  with  a  supply  morning  and  evening  of  corn  fodder 
chopped  and  mixed  with  fine  feed  and  corn-meal,  saturated  with  hot  water,  and  al- 
lowed to  stand  twelve  hours.  Prepare  the  ntorning  feed  in  the  evening,  and  the  eve- 
ning feed  in  the  morning,  always  covering  caretuUy  the  box  in  which  the  feed  is 
mixed.  I  have  fed  many  roots  and  all  varieties,  but  not  with  that  benefit  which  I 
expected  except  in  the  health  of  the  cow.  Turnips  and  mangolds  impart  a  flavor  to 
the  butter;  carrots,  which  are  expensive  to  cultivate,  will  only  impart  color  without 
increasing  the  quantity.  You  have  been  instructed  here  on  the  value  of  ensilage,  and 
I  shall  be  glad  to  know  that  it  receives  the  approval  of  practical  and  economical  farm- 
ers, who  will  undoubtedly  continue  to  examine  and  judge  it.  Of  the  value  of  oil- 
meal  aLd  cuttonseed-meal  you  are  all  aware. 

I  have  considered  the  quality  of  dairy  cows,  their  structure  and  capacity  for  the 
dairy,  and  the  methods  of  feeding  them  as  the  mobt  essential  matter  to  every  dairy 
farmer.  I  have  said  the  State  of  Iowa  posse{>ses  rf54,097  cows.  If  by  proper  feeding 
you  can  increase  the  yield  of  milk  one  quart  to  each  cow,  yon  will  easily  add  one  hun- 
dred thousand  pounds  of  butter  per  year  to  the  present  product.  Add  to  this  the  in- 
creased number  of  cows  which  your  farms  could  easily  feed,  and  you  have  an  industrial 
resource  here  of  which  your  State  may  be  proud,  as  she  now  is  of  the  energy  and  thrift 
which  are  rapidly  receiving  that  increase.  This  calculation  is  worthy  of  your  consid- 
eration. The  Eastern  manufacturer  knows  that  a  very  slight  increase  per  hour  in  tbe 
product  of  his  mill,  or  the  saving  of  but  a  fraction  of  a  cent  per  yard  on  his  clotbj 
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-will  often  constitute  his  profit.  So  of  the  farmer.  A  small  addition  to  each  item  of  a 
l^fl^R^  Aggi^S^^®  ^^  ^^s  crops  will  necessarily  yield  him  a  large  reward.  You  will  par- 
-don  me,  therefore,  for  entering  into  the  mere  details  of  your  business  as  managers  of 
•dairy  herds.  The  care  of  the  cream  is  important,  but  you  must  first  secure  the  cream 
4UI  economically  and  profitably  as  possible.  The  protection  of  the  market  against  adul- 
teration is  all  important;  but  a  strong  check  to  fraud  is  an  ample  supply  of  a  reliable 
prodact.  The  occupation  of  the  home  and  foreign  market  is  a  matter  worthy  of  your 
ambition  ;  but  we  must  ^o  first  to  our  cows  for  our  power  to  supply  the  market.  For 
the  very  foundation  of  this  business  Iowa  has  great  opportunities.  .In  soil  and  climatei 
in  pare  water  and  sweet  pastores,  she  is  almost  unequaled  in  this  land.  Together 
with  her  sister  States  in  the  Northwest,  she  can  reap  a  great  harvest  from  her  nerdSi 
and  increase  largely  her  prosperous  agriculture. 

At  the  conclusiou  of  the   president's  address   the  convention  ad- 
joarned  nntil  2  p.  m. 

The  convention  reconvened  at  2.20  p.  m ;  Mr,  Blount,  of  Colorado, 
in  the  chair. 

The  President  pro  tempore.  Discussion  upon  the  topics  presented 
this  morning  is  now  in  order. 

Mr.  Foreman,  Indian  Territory,  desired  to  state  why  the  beef  of  the 
Guernsey  Island  should  be  considered  the  choice  beef.  He  asked  why 
the  cities  of  the  Eastern  States  should  be  the  consumer  of  the  inferior 
class  of  beef!  He  had  had  twenty-five  years'  experience  in  handling 
stock  in  the  West.  Poor  beef  is  eaten  East,  and  will  continue  to  \^ 
under  the  present  regulations.  For  instance,  you  are  to  ship  cattle 
East.  Your  herdsman  goes  out  and  scours  the  country  and  gathers  in 
your  cattle  that  have  been  there  for  years.  They  have  never  been  cor- 
raled.  They  are  driven  140  or  150  miles  to  reach  the  railroad.  Here 
they  are  crowded  into  cars  without  mercy.  The  high  rates  compel  the 
owner  to  crowd  them  close.  The  law  says  24  hours  to  feed.  Practice 
«ay s  (and  here  comes  your  poor  beef)  40  and  60  hours  to  feed.  The  speaker 
had  counted  57  dead  cattle  in  a  train  of  60  cars.  Cattle  in  condition 
natural  to  these  circumstances  is  what  the  East  gets  for  consumption. 
Best  cattle  are  shipped  to  Europe.  A  resolution  of  the  convention, 
calling  attention  of  the  authorities  to  the  law,  might  be  beneficial.  De- 
mand that  stock  shall  not  be  slaughtered  before  it  is  dead.  He  had 
for  years  studied  the  reasons  why  native  cattle  were  so  aft'ected  with 
Texas  fever.  He  found  that  wherever  the  cattle  are  driven  to  any  ex- 
tent, that,  from  the  fetlock  to  the  knee,  will  come  innumerable  small 
cracks,  from  which  will  exnde  a  glutinous  substance,  and  the  hair 
stands  right  out  from  it.  If  the  cattle  are  driven  through  while  the 
grass  is  dry  no  harm  will  come,  but  if  after  the  first  rain,  your  cattle 
are  attacked  again.  He  believed  if  Texas  cattle  were  taken  from  the 
grass  of  Texas,  and  handled  as  Northern  cattle  would  be,  and  not  over- 
heated, the  native  herds  through  whose  country  they  pass  would  not 
be  so  much  affected. 

Dr.  Loring  having  resumed  the  chair, 

Oeneral  Jackson  said :  Seeing  that  the  president  has  come  back,  I 
want  to  touch  upon  a  point  or  two  in  his  remarkable  address,  for  which 
I  think  we  owe  him  a  vote  of  thanks.  I  want  simply  to  corroborate  his 
views  in  regard  to  milch  cattle,  though  we  have  no  dairy  and  do  not 
sell  our  milk  or  butter.  We  milk  about  twenty-five  cows,  principally 
to  supply  the  negroes  on  the  place.  I  wish  to  speak  of  an  old  breed  of 
cattle  in  Tennessee  noted  for  the  large  quantity  of  milk  they  give.  It 
is  a  cross  between  the  Durham  and  the  Jersey,  and  gives  us  the  best 
results  as  to  milk  we  have  ever  attained.    This  cross  of  the  Jersey  ha« 
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the  effect  of  increasing  the  quantity  of  the  milk  without  decreasing  tlie 
quality,  and  has  given  us  the  very  best  milch  cow  we  ever  had.  Now 
we  feed  the  cows  on  corn,  partly,  in  the  winter,  and  on  cotton-seed  and 
a  little  good  clover  hay,  which,  by  the  way,  is  the  best  hay  made  on 
the  farm,  when  properly  made.  It  ripens  the  same  time  as  orchard 
grass,  and  when  cut  at  the  proper  time  and  properly  cured  in  the  sun 
is  very  nutritious.  2^othing  but  the  best  quality  of  hay  is  ever  used  to 
feed  to  these  milch  cows  or  work  stock.  We  have  found  by  exj>eriejice 
that  what  contributes  quite  as  much  to  the  milking  qualities  of  the  cow 
as  anything  else  is  the  fact  of  her  having  her  first  calf  at  a  time  when 
she  can  get  the  benefit  of  green  grass,  which  distends  the  lacteal  vessels. 
It  is  so  with  the  brood  mare.  If  you  permit  your  cow  or  your  mare  to 
bring  forth  her  first  produce  under  conditions  without  abundance  of 
green  grass  you  injure  her  capacity.  I  doubt  whether  thet'e  is  any 
other  thing  that  will  compensate  for  the  grass.  She  would  not  be  a 
good  milker  unless  a  good  nurser.  That  I  conceive  to  be  a  very  im- 
portant point. 

I  regret  exceedingly  to  have  to  differ  with  our  worthy  Commissioner 
on  one  point.  The  Commissioner  thought,  as  I  understood  him,  that 
the  high  feed  made  blooded  horses  delicate.  I  differ  from  him  on  that 
point.  It  is  not  the  high  keeping,  but  the  lack  of  exercise,  which  pro- 
duces this  effect.  Corn-meal  or  Indian  corn  should  never,  in  my  opin- 
ion, be  fed  either  to  the  young  calf  or  to  the  old  thoroughbred.  No 
food  that  is  heating  in  its  nature  should  be  fed,  but  a  liberal  supply  of 
that  that  is  not  heating.  In  the  case  of  a  colt  that  has  been  well  fed, 
if  he  has  had  plenty  of  exercise,  it  makes  us  a  valuable  animal.  So  far 
from  the  horse  thus  raised  being  delicate,  they  have  grown  sixteen 
hands  and  two  inches  high,  weighing  1,350  pounds.  I  never  preserved 
the  record  as  to  their  longevity,  but  have  known  it  to  extend  certainly 
from  twenty-eight  to  thirty -two  years. 

Strong  mares  produce  the  healthiest  foals  we  have,  at  the  age  of 
twenty-four  and  twenty -five  years.  I  think  the  best  produce  we  have 
ever  had  was  from  a  mare  twenty-two  years  of  age.  I  simply  make 
this  statement  in  order  to  make  a  correction  of  that  point,  with  regard 
to  the  delicacy  of  the  thoroughbreds. 

These  are  the  only  points  that  I  believe  I  have  made  a  note  of  on 
the  two  addresses — both  admirable,  and  both  listened  to  by  me  with 
pleasure  and  profit. 

The  President.  The  convention  will  allow  me  to  state  one  or  two 
matters.  I  have  been  quite  surprised  to  find  that  the  address  I  made 
this  morning  was  attributed  to  Professor  Harris,  for  the  reason  that  I 
made  some  mistake  in  using  his  name  instead  of  that  of  Professor 
Eoberts,  to  whom  I  was  referring,  or  rather  indicating,  that  the  remarks 
which  I  proposed  to  make  had  reference  to  the  subject  which  he  had 
just  discussed.  I  desire  to  say  that  this  address  was  my  own,  so  do  not 
charge  Professor  Harris  with  any  of  my  eccentricities  or  opinions.  If 
I  had  wanted  to  crawl  out  myself,  I  might  have  done  so  and  left  Pro- 
fessor Harris  to  bear  the  brunt  of  General  Jackson's  strictures.  I  do 
not  difl;er  with  him;  I  agree  exactly  with  the  facts  he  states  regarding 
the  early  feeding  and  working  of  the  colts,  as  better  to  be  avoided  in 
this  country,  to  give  our  horses  more  power ;  and  in  what  he  says  abont 
feeding  with  corn-meal,  I  agree  with  him.  No  man  ever  saw  a  good 
cow  made  out  of  an  overfed  calf.  I  can  point  you  to  one  instance  with 
which  I  am  familiar,  the  horse  Ethan  Allen.  There  never  waa  a  finer 
piece  of  horse-flesh,  and  his  gait  was  the  finest  I  ever  saw.  Horses  may 
pull  the  sulky  faster,  but  the  terrific  force  of  machinery  when  put  upon 
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the  track  at  two  years  old,  is,  as  my  driver  has  said  to  me  many  a  time, 
fatal  in  its  effects,  and  many  a  colt  bas  been  mined  by  this  business. 
Feeding  calves  and  colts  too  heavily  does  not  make  good  cows  nor 
horses. 

General  Jackson.  The  practical  results  are  what  we  want  to  get  at. 
I  quite  agree  with  the  Commissioner  that  excessive  food  is  improper  at 
any  time — but  excessive  feed  without  exercise  is  positively  ruinous.  I 
have  tried  to  impress  the  fact  that  too  much  flesh  is  very  injurious.  I 
believe  you  may  wean  a  thoroughbi-ed  colt  the  1st  of  November,  and 
keep  him  locked  up  until  the  1st  of  May  and  get  him  fat  as  a  buck,  and 
you  will  find  his  action  seriously  impaired;  I  said  thoroughbred,  be- 
cause I  am  more  familiar  with  them.  I  believe  that  the  best  race-horse 
in  the  market,  if  confined  from  the  1st  of  November  until  the  1st  of 
May  following,  would  present  such  an  appearance  that  you  would  only 
have  to  look  at  him  to  tell  that  he  would  soon  lose  his  action,  and  that 
that  horse,  under  no  possible  circumstances,  ex)uld  acquire  any  reputa- 
tion whatever.  I  want  to  emphasise  the  fact,  that  it  is  exercise  that  is 
needed  and  that  that  is  the  important  feature  of  providing  that  every 
trotting  horse,  or  thoroughbred,  shall  each  have  a  stall  to  himself,  so 
that  if  he  does  not  exercise  enough  you  can  reduce  his  feed,  and  keep 
him  in  good  growing  condition. 

Mr.  Chambetilain  wanted  to  speak  of  the  paper  read  by  Mi.  Roberts. 
The  paper  was  a  success  as  a  burlesque.  Possibly  as  a-  sober  state- 
ment of  the  existing  dairy  of  New  York  State  it  may  be  a  success,  but 
a8  a  statement  of  the  dairy  cows  of  Ohio  he  asked  leave  to  protest ; 
and  he  thought  Colonel  Mills,  of  Elgin,  Ills.,  would  protest  against  it 
as  to  the  dairy  there.  When  Mr.  Roberts  says  that  dairy  cows  are 
worth  about  815  a  head  in  New  York  it  sounds  marvelous  to  me.  I 
have  to  state  that  it  would  be  an  exceptional  case  in  Ohio  for  any  cows 
to  be  sold  at  such  a  price.  When  he  states  that  the  annual  income 
from  a  cow  amounts  to  $26  a  head,  I  will  say  to  him  that  he  cannot 
find  that  to  be  the  case  in  Ohio.  When  he  mentions  $20  or  $30  as  the 
cost  of  bnilding  per  head,  I  do  not  understand  how  he  harmonizes  that 
with  the  northwest  corner  of  a  rail  fence.  When  he  got  150  pounds  of 
butter  as  a  cow's  yield,  and  also  stated  that  the  value  of  a  calf  wa«  but 
$1,  I  wanted  to  inquire  whether  any  cheese  was  made  in  addition  to 
the  butter,  or,  if  not,  what  was  done  with  the  skimmed  milk,  and  if 
fed  to  the  pigs,  what  became  of  the  pork ;  if  fed  to  the  calf,  why  should 
not  that  be  counted  as  a  part  of  the  proceeds  I  As  to  his  argument  in 
favor  of  the  better  breeding  of  dairy  cows  I  agree  with  him,  and  I  am 
glad  to  inform  the  professor  that  that  work  is  already  begun  in  Ohio, 
and  he  can  find  there  cows  the  income  from  which  is  $20  or  $32,  but 
he  will  have  to  give  $50  for  them  at  least. 

Mr.  Smith.  Will  the  gentleman  say  what  number  of  cows  was  in  the 
dairy  he  selected  as  an  illustration,  and  what  the  product  of  that  dairy 
is,  and  then  divide  it  so  that  the  product  of  one  cow  may  be  deteir- 
mined? 

Mr.  Chamberlain.  I  know  it  is  asserted  that  figures  do  not  lie,  but 
I  must  confess  that  in  my  opinion  there  is  nothing  that  lie  worse.  In 
Ohio  the  farmers  are  compelled  to  give  to  the  assessor  the  number  of 
cattle  they  own,  and  they  must  swear  to  the  correctness  of  the  state- 
ment. If  I  have  twenty-five  cows  and  put  in  twenty,  my  neighbor  re- 
ports it  5  knowing  this  we  are  pretty  careful,  and  by  this  means  we 
get  a  pretty  accurate  account  of  the  number  of  cattle.  When  the  tax- 
assessor  makes  up  his  list  of  personal  property  the  number  of  these 
cows  is  given,  but  when  he  has  ascertained  this  he  starts  out  forgetting 
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to  ask  how  much  butter  they  make ;  so  that  there  is  no  accurate  infor- 
mation showing  the  quantity  of  butter  made  in  the  State,  and  there  ia 
no  method  of  determining  the  quantity  that  is  produced. 

Mr.  J.  M.  Smith.  Can  you  gentlemen  give  me  the  net  proceeds  of  a 
cow,  or  of  a  dairy  of  cows,  where  the  entire  product  of  the  milk  is  de- 
livered to  the  factories  ? 

Mr.  Chamberlain.  1  want  to  finish  what  I  was  saj'ing  about  our 
dairy  in.  Ohio.  1  cannot  give  any  detailed  statistics  showing  these 
points  for  my  ow^n  county,  but  I  will  state  that  S.  Strait  &  Son  pro- 
duced more  than  double  the  amount  per  cow  of  product  stated  by  Pro- 
fessor Roberts. 

Dr.  LoRiNG.  What  is  the  average  price  of  butter  per  pound  in  Ohio! 

Mr.  Chamberlain.  The  average  price  of  8.  Strait  &  Son  was  28 
cents,  and  clieese  about  10  cents  per  pound. 

Dr.  LoRiNG.  I  want  the  market  price. 

Mr.  Chamberlain.  It  was  25  cents. 

Dr.  Loring.  What  is  the  price  of  milk  ? 

Mr.  Chamberlain.  About  one  cent  per  pound  for  factory  milk. 

Dr.  Loring.  Is  that  all  ? 

Mr.  Chamberlain.  That  is  all,  where  they  sell  the  milk  to  the  fac- 
tories. 

Dr.  LoRiNa.  They  carry  it  to  cities  to  sell  sometimes,  do  they  not  ? 

Mr.  Chamberlain.  Yes ;  for  the  wholesale  product ;  the  retailer  is 
paid  about  six  cents  per  quart. 

I  was  going  to  say  that  S.  Strait  &  Son  produced  double  the  amount 
that  was  credited  to  the  entire  county  by  the  reports.  I  have  noticed 
repeatedly  that  the  figures  are  entirely  below  what  is  correct.  That 
proves  conclusively  how  unreliable  the  statement  we  have  just  heard 
must  be,  since  it  is  founded  on  those  reports.  And  hence  the  fallacy 
of  these  figures.  jSTot  half  the  product  of  these  counties  is  given.  The 
number  of  cows  is  correctly  given,  but  the  product  is  not  half  given, 
and  this  is  one  of  the  causes  of  the  injustice  done  to  our  dairy.  The 
average  per  cow  from  the  books  of  Strait  &  Son  for  a  whole  season — 
the  gross  receipts — were  $50  per  cow  for  the  whole  factory,  and  that  is 
exclusive  of  the  winter  butter  and  cheese  made  at  the  farmers'  homes. 
Now,  I  will  read  what  Byron  Hawkes  says : 

Began  eight  years  a^o  with  cows  that  made  less  than  $30  apiece  at  the  factory,  and 
by  crossing  with  pure  Durham  buUs,  from  known  milk  stock,  the  dairy  this  year,  1380 
(consisting  of  ten  grade  Darbams),  milked,  in  eight  months,  with  nothing  but  grass  to 
eat  in  the  summer,  16,462  pounds,  au  average  of  1,646^  pounds  per  cow,  and  the  calves 
sold  for  |7  each  at  time  of  birth.  The  cows  have  made  in  eight  months,  counting  the 
calves,  a  little  over  $85  each.  The  milk  was  sent  to  the  factory  of  M.  Goss  &  Co.,  of 
Rochester,  Lorain  county,  Ohio.  The  dividend  of  the  factory  was  a  little  over  |1  a 
hundred. 

This  is  an  example  of  what  the  dairy  industry  amounts  to  iu  the 
West. 

Mr.  Brown,  of  Indiana,  said:  Twenty  years  ago  they  began  in  this 
State  with  scrub  cattle.  First  Devons,  then  short-horns,  and  recently 
Ayrshires  were  introduced.  Indiana  has,within  the  last  decade,  in- 
creased her  milk  stock  over  40  per  cent.  He  concurred  with  Professor 
Eobert^'s  physiological  deductions.  One  thing  must  not  be  lost  sight 
of.  These  are  creatures  of  habit.  It  will,  of  course,  add  to  the  vital 
force  of  the  cow  to  give  it  four  montJis  of  rest  from  milking,  but  yon 
are  establishing  the  habit  of  being  dry  four  months  that  will  be  trans- 
mitted to  the  offspring.  It  is  important  for  those  who  want  milk  to 
fcvoid  this.    It  can  be  done  by  giving  richer  food,  and  extending  the 
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ntitrition  in  order  to  maintain  the  vital  force  against  the  drain  of  the 
milk. 

The  President.  Whoever  wrote  the  essay  which  I  delivered  this 
morning  [laughter]  took  especial  pains  to  get  the  best  and  most  reliable 
figures  in  this  country.  The  doors  of  the  Census  Office  were  open  to 
him  to  go  in  and  take  all  he  could  find,  and  he  did  so.  ]S'ow,  I  stated  that 
of  butter  there  was  in  Ohio  100,533,754  pounds,  valued  at  $25,133,434,- 
cheese,  24,507,144  pounds,  valued  at  $2,450,71 4 ;  milk,  49,550,608  pounds, 
valued  at  $4,955,068 ;  total,  $32,559,266. 

This  makes  $41  per  cow.  !N^ow,  in  addition  to  this,  there  is  a  very 
large  amount  of  milk  yield  in  the  large  towns.  In  Massachusetts  it  is 
an  immense  trade,  and  it  must  be  in  Ohio.  I  think  it  would  be  safe  to 
say  that  fhe  average  of  eaeh  cow  in  Ohio  is  $50.  Then,  I  think  we 
ought  to  estimate  the  calf  as  worth  a  little  more  than  $1.  I  get  $2  for 
mine.  K"ow,  gentlemen,  let  us  go  still  further,  and  estimate  the  manure, 
for  its  value  ought  certainly  to  be  taken  into  consideration.  But  even 
at  $50  each  it  is  a  good  investment  on  the  money. 

Mr.  Brown.  May  I  inquire  whether  that  incfudes  the  domestic  con- 
sumption in  the  farmer^s  own  family? 

The  President.  I  have  no  doubt  that  the  real  i)roduct  of  Ohio  is 
considerable,  and  it  should  be  estimated  also. 

Mr.  Chamberlain  thanked  the  president  for  the  figures.  He  thought 
there  should  also  be  added  the  calves  that  are  raised  for  dairy  purposes, 
and  for  beef,  therefore,  $50  would  not  begin  to  touch  it. 

Professor  Egberts  had  left  many  facts  open,  hoping  to  call  out  dis- 
cussion rather  than  to  treat  the  subject  exhaustively.  There  were  a 
dozen  subjects  in  the  paper,  upon  each  of  which  a  book  could  be  writ- 
ten. Mr.  Brown  had  misunderstood  him  relative  to  the  perpetuation 
and  development  of  milk  qualities.  lie  thought  the  animal  should  be 
made  to  ijroduce  all  that  she  could,  consistent  with  health  and  vigor, 
until  her  habits  were  formed  and  could  not  be  changed,  and  then  he 
would  modify  her  life  a  little  to  provide  for  the  offspring.  In  return- 
ing from  a  dairyman's  convention  in  New  York  two  years  ago,  a  factory 
man  who  manufactured  the  products  of  800  cows  told  the  speaker  tliat 
many  of  his  patrons  did  not  average  over  824  per  cow.  He  had  di- 
vided the  cows  into  three  distinct  classes — one  tliat  causes  a  loss  of 
money,  one  that  vibrates  between  gain  and  loss,  and  one  that  makes 
all  the  money  there  is.  What  he  recommended  was  to  cut  off  the 
heads  of  tliose  that  run  the  farm  into  debt.  In  sections  of  New  York 
he  could  buy  for  $15  a  head,  and  they  could  be  found  in  Ohio,  Illinois, 
Iowa,  and  all  over.  He  had  put  them  at  $32.50,  and  next  spring  he 
could  buy  10,000  calves  at  81  per  head.  He  wanted  to  show  that 
in  New  York  there  are  500,000  cows  running  the  farmers  into  debt, 
and  500,000  out  of  which  money  is  being  made.  In  regard  to  the  ma- 
nure. Professor  Roberts  considered  the  manure  of  a  cow,  if  properly 
fell,  worth  $25  per  year. 

Mr.  Chamberlain.  I  desire  to  ask  you  whether  you  think  the  state- 
ment you  made  about  New  York  is  a  fair  average  ?  Were  there  not 
as  many  cows  not  in  the  dairy  owned  by  small  fanners — five,  six,  and 
seven  in  number — and  is  not  the  amount  earned  by  these  cows  as  large 
as  the  amount  earned  by  the  dairies  I 

Mr.  Roberts.  There  is,  of  course,  much  milk  produced  in  that  way. 
I  do  not  know  how  it  compares  in  quantity  to  that  sold  to  the  factories. 

Mr.  Chamberlain.  Do  you  think  you  could  buy  those  cows  for 
twenty-five  dollars  f 

Mr.  Roberts.  I  could  get  some  at  twenty-five  dollars. 
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Mr.  Chamberlain.  I  know  of  friends  of  mine  there,  who  keep  from 
seven  to  ten  cows,  on  their  farms,  and  consider  them  worth  seventy- 
five  dollars ;  of  course,  every  cow  will  not  average  as  high  a«  that. 
The  number  of  cows  in  the  dairies  does  not  give  the  right  average  for  the 
whole  State.  1  think  that  is  where  the  difficulty  and  the  trouble  is.  I 
have  no  way  of  getting  at  these  facts,  other  than  by  statistics,  and  by 
the  books  of  the  dairy-men.  When  I  get  at  the  books  of  a  dairy-inan, 
I  get  some  figures  exceptionally  large,  and  some  exceptionally  small. 
In  the  first  case,  the  production  of  the  sixteen  thousand  pounds  of  milk 
from  one  cow,  and  in  the  second  place  a  gross  product  of  only  twenty-five 
dollars  for  each  cow. 

Mr.  Cobb  said:  A  good  many  keep  but  one  cow.  The  product  of 
that  cow  is  half  of  their  living.  A  friend  in  Illinois,  for  in^ance,  had 
sold  $125  worth  of  milk  from  a  cow  in  one  year.  We  do  not  get  at  all 
the  facts  from  the  dairy  statement  as  now  made.  The  cows  supply  the 
people  of  the  country  with  a  large  part  of  their  living. 

Mr.  HuBELL.  Will  the  gentleman  state  what  breed  the  cow  belonged 
to  which  produced  16,000  pounds  of  milk  in  a  year,  which  makes  50 
pounds  of  milk  in  a  day  for  three  hundred  days,  a  circumstance  so 
abnormal  as  to  be  difficult  of  belief,  and  certainly  afi'ording  no  basis 
on  which  to  build  up  a  theory  for  ])ractical  guidance.  We  should  not 
select  extreme  cases,  but  rather  average  conditions,  as  the  basis  for 
our  selection  of  modes  of  procedure. 

Mr.  Roberts.  I  wish  to  read  a  brief  extract,  from  an  essay  on  the 
dairy,  written  by  Hon.  X.  A.  Willard,  of  Little  Falls,  !N^ew  York: 

I  know  that  there  are  many  dairy-men  in  the  Eastern  and  Middle  States  who  com- 
plain that  no  money  has  been  made  in  dairying;  at  last  summer's  prices,  and  they  doabt- 
less  speak  the  trath  from  the  standpoint  of  their  owu  experience,  but  I  cannot  believe 
that  it  is  necessarily  so.  It  is  a  humiliating  thing  to  acknowledge,  and  yet  it  is  a  fact 
8uscex)tible  of  proof,  that  the  mass  of  dairy-men  have  not  improved  the  milking  qual- 
ities of  their  herds  during  a  long  period  of  high  prices,  but,  on  the  other  hand,  they 
have  allowed  their  herds  to  depreciate  in  value  by  using  refuse  cattle  from  droves, 
rather  than  in  breeding  stock  on  the  farms.  When  cheese  brings  from  15  to  20  centn 
per  pound,  and  butter  from  40  to  50  cent8,  cows  that  yield  300  pounds  of  cheese,  or  100 
pounds  of  butter  per  year,  are  supposed  to  turn  out  some  profit,  but  when  prices  fall 
to  this  year's  rate  it  is  found  that  these  inferior  herds  do  not  pay  expenses. 

Mr.  Cobb,  of  Illinois,  and  Mr.  Aiken,  of  South  Carolina,  discussed  the 
viciousness  of  Jersey  bulls.  Mr.  Aiken  explained  some  of  the  qualities 
of  the  Brahma  cattle.  He  finds  them  very  valuable,  but  they  can't  be 
confined.  They  hardly  have  their  equals  in  milkers — one  cow  giving 
32  quarts  per  day. 

The  committee  appointed  to  wait  upon  Senator  Morrill,  with  reference  to 
certain  features  of  his  educational  bill,  made  their  report.  A  spirited 
debate  followed,  which,  by  resolution  passed  on  Saturday,  January  14, 
was  ordered  expunged  from  the  records. 

The  resolutions  were  laid  upon  the  table. 

The  President.  There  remains  to  be  presented  a  sketch  of  the 
Signal  Bureau  work  for  the  agriculturist,  and  an  essay  upon  the  more 
perfect  organization  of  the  agricultural  interests,  by  Dr.  R.  T.  BrowD. 
The  chair  reminds  the  convention  that  to-morrow  commences  the  con- 
vention on  cereals,  and  this  question  of  Signal  Bureau  work  really  in- 
volves so  much  the  question  of  crops,  that  I  think  it  would  be  wise  to 
have  that  paper  during  the  series  devoted  to  that  subject. 

Mr.  Jackson  coincided  with  the  president's  views,  and  spoke  of  the 
VRvSt  importance  of  the  service  to  agriculture. 

The  President.  Then  the  first  essay  to-morrow  will  be  Mr.  Birk- 
heimer's  paper,  to  be  followed  by  essays  on  the  *'  Improvement  of  cereals," 
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"** National  and  International  crop  reports,"  "Inspecting  and  grading 
of    cereals.''    [After  a  conversation  with  Mr.  Blount.]    At  the  request 
of  Professor  Blount,  his  essay  will  be  first  in  order  to-morrow  morning. 
The  convention  then,  at  4.4S  p.  m.,  adjourned. 


Saturday  Morning,  January  14, 1882. 

The  convention  was  called  to  order  at  10.40  o'clock. 

Mr.  Febnald,  of  Maine.  Mr.  President,  inasmuch  as  the  resolutions 
presented  near  the  close  of  our  session  yesterday  afternoon  gave  rise 
to  a  little  discussion  which  was  regarded  as  slightly  of  a  political 
-character,  and  in  order  that  the  records  may  be  entirely  free  from  any- 
thing that  has  even  the  suspicion  of  a  discussion  of  such  a  nature,  I 
desire  to  move  that  the  resolutions  and  the  discussion  which  ensued  be 
omitted  from  the  records. 

The  motion  of  Mr.  Fernald  was  adopted. 

Mr.  Connor.  I  wish  to  offer  this  resolution : 

That  it  is  tbe  nense  of  this  couvoDtion  that  the  revenues  arising  from  the  sale  of  the 
public  lands  shoald  be  appropriated  to  the  institutions  established  by  the  donations  of 
the  i^overnment. 

Ill  making  that  motion,  Mr.  President,  I  desire  to  say  that  these  vari- 
ous institutions  have  their  base  upon  that  kind  of  public  policy,  but  I 
i^anuot  see  what  objection  could  arise  to  the  further  sale  of  the  public 
lauds,  the  proceeds  to  be  appropriated  to  the  further  endowment  of  the 
institutions  which  have  been  established  upon  this  line  of  policy. 

The  President.  The  chair  will  state  that  the  resolution,  with 
the  whole  subject,  was  carried  to  the  table  and  lies  there.  The 
first  motion,  therefore,  in  order  to  raise  it,  would  be  to  take  it  up  from 
the  table. 

Mr.  Connor.  Then,  Mr.  President,  I  make  that  motion. 

The  motion  was  not  agreed  to. 

The  President.  The  first  paper  before  the  convention  will  be  that 
on  the  *'  Improvement  of  cereals,"  by  Mr.  Blount,  of  Colorado. 

Mr.  Blount.  What  I  have  to  ofter  this  morning  by  way  of  the  im- 
provement of  the  cereals,  will  be,  perhaps  severely  practical,  not  theo- 
retical, from  the  fact  that  all  my  dealings  with  them,  and  with  the  seeds 
thereof,  have  been  practical  and  not  theoretical.  I  have  attempted  to 
put  the  most  grain  on  a  single  stalk  of  wheat,  and  I  have  attempted 
to  lengthen  the  heads  and  improve  its  elements  in  two  ways — make 
the  straw  stiffer,  adapting  it  to  dift'erent  climates  and  soils  and  difter- 
<?nt  modes  of  cultivation.  I  have  attempted  to  improve  the  grain  in  the 
wheat  as  well  as  corn,  and  what  I  wish  to  say  to-day  will  be  in  that 
line  entirely.  I  have  disregarded  fertilizers  from  my  experiments,  from 
the  fact  that  I  wished  to  test  the  virgin  soil,  soil  of  one  and  two  years 
old.  and  so  on. 

The  rules  I  observed  in  this  experiment  were  identical  with  those  ob- 
served by  the  stock  breeders,  with  two  exceptions )  one  is  the  crossing 
must  be  artificial  in  crossing  the  cereals.  In  the  stock  department  they 
do  it  naturally.  I  will  not  mention  one-fourth  or  a  hundredth  part  of 
what  might  be  mentioned  here  with  profit,  in  the  province  of  the  paper 
I  read. 
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IMPROVEMENT  OF  THE  CEREALS. 
By  Mr.  Blount,  of  Colorado. 

At  the  preaent  day  the  cereals,  under  the  conlmon  mode  of  oaltiYation,  yield  onlj 
aboat  seYen-sixteenths  of  their  real  capacity  within  the  cereal  belt  of  oar  conntry. 
Were  the  whole  area  of  the  United  States  included,  the  maximam  yield  wonld  stand  at. 
a  mnch  lower  figure. 

Wheat,  oats,  corn,  barley,  rye,  and  rice  constitnte  oar  cereals. 

Corn  and  oats  are  not  particular  where  they  are  planted;  they  will  grow  and  try  to^ 
make  something.  They  are  really  indigenous  to  every  State ;  in  fact,  they  flourish  in 
all  their  beaaty,  luxuriance,  and  asefalness  anywhere  between  tide-water  and  snow- 
line. 

Wheat,  barley,  rye,  and  rice  are  much  more  eccentric  in  their  habits,  preferring  cer- 
tain soils  and  climates  to  develop  their  essential  properties  for  man  and  beast.  «  *  •^ 
The  Great  American  Desert,  which  includes  the  agricultural  portions  of  Colorado,  is 
fast  becoming  the  leading  section,  especiallv  for  wheat,  oats,  barley,  and  raoet  of  the 
vegetables.  To  raise  these  costs  much  less  than  elsewhere,  the  crop  being  much  surer 
and  the  yield  greater. 

In  the  first  plase,  up  to  this  time,  no  fertilizers  whatever  have  been  used,  the  char- 
acter of  the  soil  and  water  being  such  as  to  preclude  the  necessity  of  this  expense. 
Secondly,  no  lose  is  sustained  from  the  effects  of  drought,  the  system  of  irrigation  being 
Ro  perfected  that  every  cik)p  of  the  wakeful  farmer  receives  its  due  amount  of  moisture. 
The  expense  incurred  by  irrigation  does  not  amount  on  an  average  to  more  than  50  to- 
50Q  per  cent,  of  the  losHes  sustained  from  drought  and  wet.  The  expense  of  preparing 
the  soil,  sowing,  cultivation,  and  harvesting  is  less  by  150  to  200  per  cent,  than  in 
wooded  sections.    The  yield,  too,  is  much  greater. 

So  far  as  their  adaptation  to  soil  and  climate  is  concerned,  as  well  as  to  the  wants 
of  man,  com  heads  the  list.  It  possesses  all  the  properties  of  the  others,  and  more — 
it  has  an  abundance  of  oil  and  tbe  power  to  resist  all  its  enemies. 

Wheat  is  fnll  of  eccentricities,  made  up  of  whims  and  freaks.  In  some  sections  it 
promises  one  day  to  make  the  farmer  a  millionaire;  the  next,  these  promises  are  all 
olasted  by  blasted  heads  and  rusty  blades.  In  money  value,  wheat  is  king;  indeed, 
of  so  great  value  is  it  that  corners  are  built  upon  it  here  and  there,  and  large  supplies 
are  exported  to  the  remotest  ends  of  the  world. 

Corn  is  general  and  univerdal,  reaching  in  its  uses  and  provisions  farther  than  all 
tbe  rest. 

Every  man  can  raise  corn,  but  every  man  cannot  raise  wheat.  Now,  it  is  a  fact  we 
all  recognize  that  half  a  crop  is  not  made  in  the  cultivation  of  the  cereals  the  country 
over.  Why  ?  Every  one  can  give  a  reason.  It  is  the  object  of  this  lecture  to  givo 
mine  in  a  few  practical  remarks. 

Records  and  well-antbenticated  reports  show  that  102  bushels  of  wheat,  sown  broad- 
cast, have  been  produced  per  acre  (I.  S.  Ray,  Montana);  that  108  bushels  by  special 
culture  (F.  F.  Hallet,  England)  ;  that  791  pounds  from  one  pound  of  seed  (A.'  I.  Scog- 
gius);  that  1,'SOO  pounds  fromgone  sown  (A.  E.  Blount);  and  that  576,810  grains,  per 
47  pounds  and  7  ounces,  have  been  x>roduced  from  one  grain,  by  division,  resetting,  and 
cultivation  (C.  Miller,  Cambridge). 

Records  also  show  that  206  bushels  of  shelled  corn  have  been  raised  on  one  acre 
(C.  J.  Cox,  Sehna,  Alabama);  that  64  ounces  have  been  produced  from  one  kernel 
(Coniptou) ;  that  .3  bushels  and  9  pounds  from  100  stalks  (A.  E.  Blount) ;  that  6^ 
ounces  on  one  single  stalk  (A.  E.  Blount).  Now,  if,  with  a  little  science  and  extra 
culture,  the  capacity  of  wheat  and  corn  can  be  strained  up  to  these  figures,  is  there 
not  room  for  doubling  the  averages  by  the  ordinary  method  of  cultivation  f 

It  is  hardly  necessary  to  say  that  there  is  ami»le  room.  It  is  one  of  the  strangest 
things  to  my  mind  why  this  gaping  chasm  has  not  long  ago  been  bridged.  In  tbe  first 
place  I  shall  attempt  to  show  where  the  first  abutment  should  be  put  in,  taking  wheat 
to  begin  with.  Seed  wheat  as  generally  used  now-a-days  is  hardly  fit  for  chicken  feed, 
say  nothing  of  using  it  for  seed.  It  is  degenerate,  impure,  imperfect,  full  of  parasitic 
fungi  and  simply  ruinous  to  the  farmer  and  to  our  health. 

Up  to  this  date  there  are  in  the  United  States  over  350  different  varieties  of  spring 
and  winter  wheats ;  among  all  thest^  that  have  become  standards  are  found  typical  and 
genuine  grain,  true  to  name — which  any  farmer  with  an  eye  to  improvement  and  profit 
must  see  in  his  ripening  crop.  This  genuine  grain,  which  is  always  found  in  the  largest 
stools — those  that  come  up  evenly  together  and  ripen  uniformly,  he  should  select  and 
pick  himself  and  sow  on  choiceland,  cultivate,  harvest,  and  put  away  under  lock  and 
key  to  be  again  sown,  cultivated,  and  harvested  by  himself j  that  no  meddling  can  in> 
terfere  and  no  mixing  can  take  place.    «     •     * 

"  He  who  by  the  plow  would  thrive, 
Himself  must  either  hold  or  drive.'' 
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This  is  the  first  abutmeDt  I  would  put  in  the  bridge,  the  first  step  toward  pei 
a  wheat  by  the  pedigree  system,  the  same  system  adopted  by  F.  F.  Hallet  am 
other  intelligent  and  suoeessful  wheat  growers  of  oar  own  country. 

By  following  the  rales  by  which  it  is  saccessfally  carried  out  and  observing  t 
nxal  laws  that  govern  vegetable  growth  wheat  can  be  made  to  double  the  lei 
the  head,  increase  the  grain  100  per  cent,  its  powers  as  much,  and  its  quality 
flo  greatly  improved  tnat  one  will  hardly  recognize  it  as  being  the  same  kin 
three  years'  improvement. 

To  breed  up  a  wheat  (if  I  may  use  the  expression)  to  a  degree  that  will  dev< 
fall  power  is  a  work  almost  any  observing  farmer  can  carry  out.  It  is  not  a  lal 
task  but  one  of  persistent  effort,  and  therefore  one  of  great  profit. 

In  carrying  out  this  system  in  the  improvement  of  wheats,  I  adopt  nearly  th 
mles  and  laws  that  govern  stock-men  in  breeding  in-and-in.  The  pedigree  syste 
not  in  any  way  create  new  varieties ;  it  only  improves,  making  two  blades,  as 
two  grains,  grow  where  bat  a  poor  indlvidaal  grew  before. 

The  system  of  cross-breeding  is  by  far  the  better  of  the  two,  from  the  fact  that 
can  be  piade  to  suit  any  soil  and  climate  as  well  as  to  contain  any  or  all  the  el 
essential  to  success  in  the  field  and  in  the  mill.  The  operation  of  crossing  one 
upon  another  is  comparatively  easy.  But  the  work  to  be  done  before  and  aftei 
ing  requires  much  tact  and  calls  into  requisition  all  one  knows  of  vegetable  phyi 
and  the  art  of  combining  elements. 

One  must  be  well  acquainted  with  the  character,  habits,  elements,  and  Btrei 
the  two  varieties  to  be  crossed  before  breeding  in  order  to  know  what  proper 
develop  and  what  habits  to  discard.  He  must  know  the  strength  of  the  femal 
her  power  to  reject  the  enemies  that  infest  wheat,  and  he  must  know  the  qua 
the  male  as  to  the  grain.  After  the  cross  has  been  effected  the  same  knowl< 
necessary,  but  it  must  be  exercised  with  greater  force  and  discrimination  an 
severer  tests,  that  the  offspring  containing  the  better  qualities  may  be  nourish 
the  worthless  rejected.  In  the  operation  of  crossing  there  does  not  appear  to  Ix 
science ;  anybody  can  cross  two  wheats,  and  may  succeed  in  producing  a  prett; 
variety  once  in  one  thousand  trials ;  in  some  respects  he  may  obtain  the  qualit 
sired,  bat  it  will  be  an  accident. 

The  effects  of  crossing  wheats  are  wonderful ;  sometimes  so  wonderfally  disa] 
ing  that  the  experimenter  is  astonished  at  the  outcroppings.  For  instance,  a  i 
wheat  is  crossed  upon  a  bearded,  or  vice  versa.  The  experimenter  is  in  a  qu] 
when  he  beholds  toe  result  to  know  whether  he  or  nature  could  have  been  at  f: 
bringing  out  such  a  ming1e<l  mass  of  ingredients.  As  the  heads  begin  to  issu 
the  sheaves  he  is  dismay^  at  the  irregularity,  the  appearance  of  such  a  diver 
forms.  There  are  heads  of  various  lengths  and  various  shapes — some  bearded  an> 
smooth,  some  half  around  and  some  half  smooth,  some  like  both  parents  and  soi 
neither.  The  straw,  and  leaves,  and  chaff,  too,  are  completely  transformed,  posi 
the  characteristics  of  both  parents,  l>e8ides  some  elements  more  likely  to  have  be 
to  the  dark  a^es.  The  grain  as  well  undergoes  changes  least  thought  of.  The 
to  have  been  jostled  together  in  complete  confusion,  struggling  to  see  which,  the 
or  lower,  characteriHtics  shall  get  the  ascendency.  In  the  midst  of  this  combi 
of  forces  reversion  plays  a  very  active  part.  The  tendency  backward  is  greate 
the  tendency  forward. 

The  offspring  being  now  in  his  hand,  the  experimenter  is  again  compelled  to 
science  to  his  aid  in  selection.  All  grain  possessed  of  ba<l  and  undesirable  qi: 
is  rejected,  and  the  good  is  sifted  and  tested  again  and  again.  •  Tests  are  appl 
starch  and  other  elements  to  obtain  its  status  as  a  milling  wheat.  The  farmt 
mast  be  8ati8fie<l.  He  must  raise  it  under  different  circunistauces,  in  differen 
in  different  climates,  for  ten  years  before  he  can  tell  whether  or  not  it  is  a  pro 
kind  for  him  to  raise. 

This  medley  of  circumstances  taxes  the  sharpest  eye  and  calls  to  the  work  ch 
skill  that  we  may  know  with  what  properties  we  are  dealing. 

On  account  of  the  difficulties  attending  all  this  work  the  crossing  has  been 
by  some  hybridization— a  misnomer. 

Improvement  of  wheat  in  this  line  is  attended  with  much  patience,  care,  am 
After  the  offspring  have  been  brought  out  they  are  subjected  to  much  severei 
All  having  no  fixed  color  or  form  are  rejected,  and  those  having  the  desired  cha 
istics  and  qualities  are  again  tested,  &c.  Sometimes  an  experiment  can  be  satif 
three  years  by  the  wheat  becoming  "fixed;"  sometimes  it  takes  four  and  ev 
years  to  combine  all  the  properties  in  their  proper  proportions.  My  note  book 
the  fact  that  some  varieties  will  easily  cross  one  upon  another,  but  will  no 
another  upon  one.  For  instance,  foreign  wheats  cross  readily  upon  ours,  but  oi 
to  effect  a  cross  upon  them. 

I  am  aware  that  many  theoretical  writers — and  among  them  I  find  one  or  two 
ists — are  of  the  opinion  that  new  varieties  of  those  cereals— called  hermaphrodit 
be  made  by  selection.    James  S.  Lippincott,  of  New  York,  in  an  extended  art 
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the  geography  of  plants  (Agrioultural  Report  1863, 464),  takes  that  gronnd  alao. 
Lindley,  Klippart,  SlaoDcl,  and  Raynbird,  eatertain  the  same  opinion.  I  cannot  con- 
<C6ive  of  a  new  variety  being  produced  within  itself  any  more  than  in-and-in  breeding 
produces  a  new  race.    As  I  have  stated  before,  selection  improves  but  never  prodaceSb 

In  making  new  wheats  by  crossing,  I  will  state  again  a  strong  female  should  be  se- 
lected as  to  stalk  and  blade,  and  as  to  the  grain,  a  strong  male.  In  other  words,  the 
female  should  have  strong,  stiff  straw,  well  glazed,  and  good  milling  prooerties,  and 
the  male  should  be  possessed  of  the  same  qualifications,  with  a  grain  that  has  at  least 
13  to  14  per  cent,  gluten.  Now,  in  all  this  work,  especially  in  that  pertaining  to  the  im- 
provement of  wheat  by  the  pedigree  system,  there  is  one  serious  drawback,  not  notioe- 
Able  alone  in  the  cereals,  but  In  all  improved  vegetables  and  seeds.  Every  advance 
forward  in  line  of  improvement  opens  the  door  to  a  ruinous  deterioration — that  is,  when 
highly  improved  grain  is  put  into  the  hands  of  the  common  fanner,  who  never  cans 
from  what  source  his  seed  comes,  how  it  is  saved,  or  of  what  kind  it  is,  retrogression  is 
certain.  Neglect  and  bad  management  at  that  crib,  as  well  as  at  the  stock-pen,  al- 
ways stand  prominent.  The  most  highly  improved  and  finest  grain  has  a  tendency  to 
revert  to  the  original — ^yes,  and  back  still  further  will  it  decline  if  a  single  loophole 
is  left  open.  *  «  «  Both  Von  Krous  and  Knight  believed  in  the  degeneracy  of 
plants.  The  former  believed  they  tended  to  revert  to  their  original  stat^,  while 
Knight  believed  in  absolute  decay.  Knight  believed  that  plants  would  cease  by  a 
natural  statute  of  limitation.    Von  Krous  believed  they  only  fell  ftom  grace. 

In  the  system  of  cross-breeding  this  is  not  the  case,  or  at  least  deterioration  is  not  so 
rapid  and  ruinous.  Crosses,  or  hybrids  as  they  are  called,  when  once  fixed,  retain  their 
powers  and  good  qualities  many  years,  even  when  badly  handled.  Hundreds  of  Eng- 
lisn  wheat  growers  condemned  Hallett's  pedigree  wheat  because  they  said  *'  That  while 
lie  doubled  the  yield,  the  grain  was  proportionably  coarser,  and  the  flour  inferior. '' 

In  our  own  country  this  may  give  rise  to  the  question  whether  it  is  better  to  strive 
to  double  our  crops  with  the  prospect  of  making  them  coarser  staring  us  in  the  face, 
or  content  ourselves  with  the  trifling  average  now  reported.  For  one,  I  am  by  no 
means  satisfied  with  small  yields  and  poor  quality.  When  I  cross  wheats  or  corn,  I  al- 
wavs  intend  to  take  all  the  bearings  beforehand,  in  order  that  the  acre  that  produces 
40  bushels  will  yield  as  good  quality  as  the  acre  that  makes  5i    *    *    * 

Inasmuch  as  a  great  work  is  left  in  the  natural  world  for  man  to  do,  I  intend  in  all 
<ny  experiments  to  make  art  outmaster  nature  in  this  line. 

It  is  the  same  in  the  vegetable  kingdom  as  iu  the  animal — the  poorer  and  coarser 
the  individual,  the  more  prolific  when  neglected  and  permitted  to  revert  or  run  wild. 
For  instance,  when  the  Australian  wheat  was  introduced  into  Colorado,  it  produced 
well  and  made  most  excellent  flour.  Now,  it  produces  more  and  the  flour  is  third  or 
fourth  grade,  the  gluten  having  decreased  to  but  7  per  cent.  On  the  other  hand  the 
hybrid  standards  are,  in  the  hands  of  skillful  farmers,  producing  30  to  60  bushels  per 
jicre  of  the  finest  of  grain  for  field  and  miU. 

You  will  now  ask  what  is  obtained  by  all  this  labor.  I  answer,  much !  Please  ex- 
amine and  test  the  flour  of  to-day  made  from  the  hard  wheats  like  the  Fife  Defiance, 
Russian,  Mexican,  Fringle's  and  Arnold's  Hybrids,  Oregon  Club,  and  others,  and  the 
flour  of  the  old  Mediterranean,  Diehl,  Gennesee,  and  others  of  1850,  and  I  can  assoie 
you  that  where  skillful  and  scientific  hands  have  had  the  management  of  the  stand- 
■ards  the  flour  is  100  to  500  per  cent,  better,  and  the  wheats  as  much  in  all  respects. 

One  word  more  about  wheat.    Enough  wheat  is  wasted  in  thick-seeding  to  supply 
the  whole  wheat-growing  population  tne  year  round.    Repeated  experiments  in  £a- 
rope  and  in  our  own  country  have  proved  beyond  a  doubt  that  every  ponnd  of  wheat 
sown  can  be  made  to  produce  a  bushel — in  other  words,  that  30  pounds  the  country 
over  is  enough  seed  for  any  acre,  if  put  in  properly  and  sown  at  the  ri^httime.    I  am 
aware  that  there  are  many  opposed  to  thin  seeding,  nevertheless  the  physiological  make- 
up of  the  wheat-plant,  its  nature  and  habits  plainly  show  that  it  must  have  room  to 
develop  its  powers  (the  greatest  enemy  to  wheat  is  wheat),  hence  in  all  cases  under 
favorable  circumstances,  thin  seeding  has  never  failed  to  produce  greater  returns 
than  thick.    So  far  as  the  cultivation  of  wheat  is  concerned,  my  experience  shows 
that  on  an  average  one  cultivation  will  produce  enough  more  grain  to  pay  for  the  ex- 
tra labor  twice  over. 

Of  corn  but  a  few  remarks  by  way  of  improvement.  Professor  Beal,  in  his  admi- 
rable lecture  on  Indian  corn,  has  covered  the  whole  ground  of  its  history,  utility,  and 
culture.    In  addition,  I  would  mention  a  few  it^ms  of  interest. 

Wheat,  as  I  have  already  stated,  is  hermaphrodite  or  bisexnal,  having  both  stamens 
and  pistils  in  the  same  flower  and  on  the  plant,  while  corn  is  monoecious,  having  the 
stamens  in  one  flower  (tassel)  and  the  pistils  in  another  (silk),  both  on  the  same  plant 
Exposed  as  these  generative  organs  are,  the  plant  flowers  easily  and  is  fertilized  by  the 
agency  of  insects,  wind,  and  force  of  gravity.  In  wheat,  mechanical  means  have  to 
be  used  to  produce  a  cross,  but  in  corn  mechanical  means  have  to  be  used  to  prevent 
•crossing. 

The  ease  with  which  all  corn  mixes  has  produced  varieties  without  number,  in  fact 
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it  mny  be  aaid  there  are  none  pure,  dodo  genuine,  none  true  to  name.  There  is  no 
limit  to  the  changes  that  can  he  made  upon  corn. 

By  selection,  as  in  wheat,  the  stalks  can  be  made  shorter  or  taller  and  more  nniforro, 
the  blade  more  symmetrical  and  regular,  the  sbanks  less  objectionable  and  more  lim- 
ited, the  hnsk  wider  and  longer,  the  cob  smaller  and  stifter,  the  grain  more  regular 
and  uniform,  and  the  habits  of  the  corn  much  better  in  adapting  itself  to  soils  and 
localities. 

By  crossing  one  upon  another  kind  the  color,  texture,  form,  quality,  and  the  whole 
individnal  can  be  changed  by  the  experimenter.  For  instance,  should  a  mongrel  be 
wanted  four  kernels  of  different  varieties  can  be  planted  near  together,  one  kernel 
white  dent,  one  yellow  dent,  one  kernel  pop-corn,  and  one  sugar.  Should  all  these 
fonr  kinds  tassel  and  silk  at  the  same  time,  each  would  be  fertilized  by  the  pol- 
len of  its  three  neighbors,  but  not  by  its  own,  making  thereby  the  offspring  a  mixture 
in  proportion  to  the  amount  and  strength  of  pollen  received  from  the  other  three. 
On  neither  kind  would  there  be  found  a  single  kernel  exactly  like  either  of  the  foar 
planted,  from  the  fact  that  corn  does  not  generally  fertilize'  itself.  No  one  variety 
can  be  made  to  suit  all  localities  on  account  of  its  habits.  The  farther  north  corn  is 
raised  the  shorter  the  stalk  and  the  more  flinty  the  grain  ;  while  the  further  south  the 
taller  the  com  and  the  softer  the  grain.  Should  these  two  extremes  be  united  the 
means  would  include  New  York,  New  Jersey,  Pennsylvania,  Ohio,  Indiana,  Illinois, 
Missouri,  Iowa,  and  so  on  to  the  east  line  of  the  Great  American  Desert.  This  belt 
constitutes  the  section  in  which  corn  can  be  raised  to  the  best  advantage,  at  the  least 
cost,  and  at  the  greatest  profit.  Corn  can  be  improved  in  many  ways.  First,  by  mak- 
ing nse  of  seed  properly  selected. 

All  seed-corn  should  be  selected  in  the  field,  because  there  and  there  only  is  it  possi- 
ble to  obtain  the  seed  true  to  name,  and  possessed  of  the  desired  characteristics.  Only 
in  the  field  can  perfected  ears  and  perfected  stalks  be  found  together.  Seed-corn 
should  be  taken  from  different  parts  of  the  lield,  to  make  th&relation  as  remote  as  pos- 
sible. Seed-corn  should  be  picked  from  those  stalks  that  bear  the  greatest  number  of 
ears,  to  make  it  more  prolific. 

Seed-corn  should  always  be  selected  from  the  top  ear  of  those  stalks  that  bear  the 
largest  number,  because  on  the  top  ear  is  always  found  the  genuine  typical  grain,  the 
other  ears  below  not  having  developed  sufficiently  to  produce  good  seed  on  account  of 
an  insufficient  amount  of  pollen.  Seed-corn  should  always  be  saved  from  those  stalks 
that  ripen  earliest,  to  make  the  season  of  its  maturity  as  short  as  possible. 

SeeU-com  should  be  taken  from  well-formed  ears,  tapering  uniformly,  with  straight 
rows,  because  they  are  more  easily  and  better  protected  by  the  husk,  and  bear  more 
grain  in  regular  than  in  irregnlar  and  crooked  rows.  In  breeding  corn  in-and-in  every 
ear  designed  for  the  propagation  of  the  species  intact,  should  be  protected  by  a  cover- 
ing of  thin  muslin  before  the  silk  appears,  to  keep  insects  and  the  pollen  of  foreign 
and  barren  stalks  away. 

The  difference  in  planting  corn  selected  in  this  manner,  and  that  taken  from  the 
crib,  is  wonderful  and  wide.  A  hundred*  per  cent,  in  favor  of  the  selected  seed  has  been 
reported  in  hundreds  of  cases,  prominent  among  which  are  the  experiments  of  £.  S. 
Carnin,  of  the  Rural  New  Yorker,  Dr.  Sturtevant,  of  Massachusetts,  and  others. 

In  every  cornfield  is  fonnd  an  enemy  too  little  noticed  by  almost  all  farmers.  It 
comes  in  the  shape  of  corn  itself;  is  ruinous  and  baneful  in  the  extreme.  This  enemy 
is  teen  in  all  parts  of  the  crop  in  the  shape  of  thrifty  stalks  without  ears — barren 
stalks,  they  are  called. 

The  pollen,  which  is  very  abundant,  degrades  every  ear  it  fertilizes.  Being  so  abund- 
aitt  it  is  distributed  far  and  wide,  and  its  deteriorating  effects  are  plainly  seen  year 
after  year  more  and  more.  The  careful  and  vigilant  husbandman  is  aware  of  the  de- 
lererioas  effects  of  these  intruders,  and  at  an  early  stage  cuts  them  away. 

Oats,  barley,  rye,  and  rice  claim  none  of  our  attention  at  this  time-  Oats,  barley, 
and  rye  grow  so  easily,  so  naturally  in  most  sections,  and  are  so  prolific,  that  time  spent 
OD  improving  them  may  not  be  so  well  spent  as  upon  the  more  valuable  and  finer 
cereals.  In  Colorado  70  to  90  bnshels  of  oats  are  frequently  raised  per  acre,  and  what 
is  better,  they  weigh  40  to  50  pounds  per  bushel.  In  the  Rocky  Mountains,  just  above 
US,  rye  grows  wild.  Two  rows  barley  produces  from  40  to  50  bushels  per  acre,  and  is 
so  little  in  demand  that  attention  given  to  its  improvement,  we  think,  is  wasted.  ^ 

Upland  rice  received  from  Japan  is  now  being  raised  successfally  in  many  sections, 
aod  will  pay,  I  think,  in  some  localities. 

Much  more  might  be  said  upon  cross-breeding  and  hybridizing,  but  they  are  not 
irithin  the  province  of  this  essay. 

The  Chairman  pro  tempore^  Mr.  Blount.  The  next  essay  that  will 
be  read  is  No.  4,  which  the  chairman  has  directed  to  be  read  in  the  place 
of  No.  2.  The  subject  is  the  better  organization  of  the  agricultural  work, 
and  the  essay  will  be  read  by  R.  T.  Brown,  of  Indiana. 


108  CONVENTION    OF   AGRICULTURISTS. 

THE  ORGANIZATION  OF  AGRICULTURE. 
By  R.  T.  Brown,  of  Indiana. 

Though  the  people  of  the  Uuited  States  represeat  nearly  all  the  varied  forms  of 
productive  indastry,  yet  agrica I ture  engages  the  largest  part  of  oar  labor,  employs 
the  greatest  amoant  of  our  capital,  and  is  the  great  foantaia  of  sapply  for  oar  wealth, 
whether  individual  or  national.  Commerce  and  trade  may  accnmnlate  wealth,  bat 
farming,  mannfacturin^,  and  mining  alone  can  create  value.  But  agricultnral  capitol 
is  widely  diffused,  and  its  production  is  distributed  among  millions  of  produQer8,«aeh 
contributing  his  imperceptible  rivulet,  so  that  as  a  financial  force  it  prodooes  scarcely 
a  perceptible  effect  on  our  State  or  national  legislation. 

The  rain  drop  that  falls  from  the  cloud  is  scarcely  felt  when  it  strikes  the  earth,  yet 
these  combine  themselves  into  a  mighty  river,  and  rushing  down  the  precipice  of 
Niagara,  its  force  simulates  Omnipotence.  In  a  popular  government  like  ours,  if  the 
agricaltural  interest  and  capital  of  the  country  could  be  so  concentrated  as  to  act  as 
an  unit,  it  could  easily  control  and  direct  legislation,  and  mold  the  destiny  of  this 
great  American  republic.  Yet  I  would  not  advocate,  nor  do  I  believe  the  farming  in- 
terest requires  such  a  patronage  from  the  general  or  State  govern  men  tA  as  would 
promote  the  prosperity  of  agriculture  to  the  injury  of  any  of  the  great  sisterhood  of 
industri.es.  But  it  is  a  duty  we  owe  to  farming  as  the  business  that  feeds  and  clothes 
the  millions  and  the  monarchs,  that  we  so  nuify  its  widely  scattered  interests  as  t» 
make  its  powers  felt,  at  least  so  far  as  to  secure  its  protection  from  the  encroachment 
of  what  would  seem  to  be  the  conflicting  interests  of  other  industries,  and  to  secam 
a  fair  share  of  whatever  the  government  may  legitimately  do  to  advance  the  in  lerest 
and  promote  the  prosperity  of  her  citi7/ens.  To  secure  this  end,  agricaltare,  as  the 
leading  industry  of  this  nation  must  be  organized.  But  what  the  wise  fathers  of  the 
republic  saw  in  regard  to  civil  government,  we  can  more  distinctly  see  in  regard  to 
agricultural  organization.  The  national  organization  must  be  a  complex  unit.  The 
British  island  may  represent  the  agricultural  interests  of  that  people  m  a  Royal  Agri- 
cultural Society,  and  France  may  gather  the  farming  interests  of  that  republic  around 
a  Grand  Agrouimic  Institute  at  Versailles,  but  this  nation  which  bids  fair,  at  no  dis^ 
taut  day,  to  number  a  hundred  populous  States,  largely  devoted  to  agriculture,  mnsi,. 
in  its  central  organization,  represent  States  rather  than  in  lividuals.  Our  agrioultoral 
organization,  though  loosely  held  together  by  a  feeble  bond,  has  proceeded  on  a  correct 
principle.  In  most  of  the  States  we  have  county  or  district  societies,  each  with  its 
president,  secretary,  treasurer,  aud  board  of  directors;  and  of  these  suborgan'zations 
are  formed  State  boards  with  their  proper  officers  and  machinery;  but  here  the  or- 
ganic force  appears  to  have  exhausted  itself.  At  the  other  extremity  the  general  gov- 
ernment has  begun  the  work  of  organization  by  creating  this  department  of  Agri- 
culture with  its  several  divisions,  aud  furnishing  these  with  a  fair  outfit  in  the  way  of 
library,  cabinets,  aud  apparatus;  and  in  addition  to  this  department.  Congress  has,. 
quite  liberally  endowed  a  polytechnic  school  in  each  of  the  States,  where  agriculture^ 
mechanics,  and  military  science  shall  bo  taught. 

Now  in  the  State  boards,  the  agricultural  hcIiooI,  and  this  department  we  have  the 
elements  out  of  which  may  and  should  be  constructed  a  complete  and  efficient  urgao- 
ization  of  the  great  agricultural  lorcesof  this  nation,  aud  such  an  one  as  would  accom- 
modate itself  to  the  indefinite  growth  of  our  population,  and  development  of  our  agri? 
cultural  resources.  We  have  thus  the  material  prepared,  aud  the  time  has  fully  come 
when  we  should  ] proceed  to  the  constructiou  of  a  grand  industrial  edifice  in  which  the 
prominent  feature  should  be  the  productions  of  the  soil.  But  I  shall  not  attempt  to 
photograph  that  magnificent  structure ;  sufficient  at  present  to  say  that  such  a  relation 
should  be  established  and  maintained  between  the  State  boards  of  agricultui*e,  the 
State  agricultural  colleges,  and  this  national  Department  of  Agriculture  as  will  resolt 
in  a  division  of  labor,  so  that  one  in  iguorance  of  what  the  other  has  done,  or  is  doing, 
shall  not  repeat  the  same  work.  Agriculture  is  peculiarly  an  experimental  science, 
and  the  art  is  yet  largely  tentative. 

A  few  principles  are  well  established  as  to  the  cultivation  of  the  several  crops,  and  the 
treatment  of  different  soils ;  beyond  these  lies  a  vast  territory  that  has  yet  to  be  explored 
by  careful  experiments. 

To  this  work  of  evolving  principles  and  laws  by  experiment,  it  is  not  a  very  industri- 
ous and  successful  farmer  who  is  adapted, and  if  he  were,  he  cannot  afford  to  devote  his 
time  to  this  work,  in  which  every  other  farmer  has  an  equal  interest  with  himself,  and 
in  which  all  should  bear  an  equal  share  of  the  burden.  This  is  pre-eminently  the  work 
of  the  experimental  farms  generally  attached  to  the  agricultural  schools.  First,  be- 
cause these  are,  or  should  be,  controlled  by  men  qualified  for  condaoting  experiments^ 
observing  results,  and  deducing  conclusions  from  them ;  and  second,  in  this  labor  he 
will  be  instructing  his  pupils  in  the  important  work  of  experimenting.  But  in  this 
work  there  should  be  concert  of  action,  aud  to  this  end  there  must  be  consultation  and 
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assi^BBMot  of  labor  to  each  agricultural  professor.  Let  this  be  accomplished  by  a 
meetiDj^  of  all  the  operators  in  this  line, and  a  general  agreement  as  to  what  is  to  be 
<lone,  and  who  is  to  do  it,  with  regard  to  the  whole  field  of  experimental  work.  When 
the  work  is  done,  let  the  results  be  tabulated  and  reported  to  the  respective  State 
Iwards.  This  inf«»rmatiou,  added  to  that  gained  from  the  county  and  district  reports, 
sod  that  collected  at  the  annual  fair,  should  be  transmitted  to  this  department,  where  . 
the  whole  should  be  carefully  digested,  and  the  essential  facts  established  by  the  sev- 
eral Stftte  reports,  together  with  what  the  department  may  have  gleaned  from  foreign 
oorrespondenoe,  should  be  pablished  in  one  or  more  volumes  and  distributed  through 
Ihe  State  and  county  orsans  t-othe  individual  farmer  for  whose  use  they  were  made. 

But  the  prominent  defect  in  our  present  organization,  if  such  it  may  be  called,  is  the 
want  of  a  proper  coherence  and  concert  of  action  between  its  several  parts.  At  present 
the  Department  of  Agriculture,  which  Congress  wisely  designed  to  be  the  head  of  a  great 
national  organization  of  agricultural  industries,  is  completely  severed  from  the  work- 
ing members  of  the  body  of  which  it  was  designed  to  be  the  directing  organ  and  great 
sympathizing  center.  The  county  and  State  boards  of  agricnlture  know  but  little 
more  of  the  doings  of  this  department  than  they  do  of  the  edicts  of  the  Emperor  of 
China,  and  it  is  but  fair  to  say  that  the  ignorance  and  want  of  sympathy  is  mutual. 
Men  prominent  in  the  State  organizations  hardly  know  there  is  sncn  a  body  as  the 
Uepartment  of  Agriculture.  A  stray  volume  of  its  annual  reports  which  some  candi- 
date for  re-election  to  Congress  has  sent  to  his  bucolic  friend  to  secure  his  inflnence,  or 
an  occasional  sneer  at  the  department  in  his  political  paper,  are  his  only  sources  of  in- 
formation ;  and  the  Commissioner  has  scarcely  any  better  opportunities  to  know  of  the 
doings  of  the  State  boards  and  agricultural  colleges.  In  this  state  of  non-relation,  if 
not  alienation  and  antagonism  between  these  elements  of  a  common  interest,  there  can 
be  no  concert  of  action  nor  recognition  of  mutual  dependence. 

In  organizing  this  central  department,  Congress  failed  to  comprehend  the  vast  ex- 
tent of  oar  country  and  the  immense  magnitude  of  the  agricultural  interests.  To  fill 
the  Oongreeaional  ideal  of  his  duties  the  Commissioner  should,  like  the  fabled  Argus, 
have  a  hundred  eyes,  and  like  Briarens,  a  hundred  hands ;  or  to  speak  withont  a  figure, 
be  should  be  in  intimate  relations  with  all  the  agricultural  interests  and  forces  through- 
eot  the  whole  nation.  Personally,  this  is  impossible ;  but  Congress  should  provide  for 
a  deputy  commissioner  in  each  State,  who  should  be  the  connecting  link  between  the 
State  and  national  organizations ;  through  him  the  department  would  be  advised  of 
the  movements,  the  success,  and  the  failures  of  the  State  organizations,  and  through 
him  the  State  boards  would  learn,  not  only  what  was  being  done  here  in  the  way  of 
iutrodocing  exotics  and  acclimating  them,  but  as  well  what  was  done  in  all  the  other 
State  boards  and  on  the  State  experimnntal  farms,  and  at  the  various  experimental 
stations  in  Europe.  This  deputy  should  attend  all  the  meetings  of  the  State  board  and 
of  the  executive  committee,  and  should  be  present  at  the  State  fair,  noting  every  mark 
of  progress,  and  every  defect  as  well ;  and  should  faithfully  report  all  that  he  sees  and 
learns  to  this  department,  that  through  it  the  information  may  be  transmitted  to  all  the 
other  State  societies.  He  should  be  in  intimate  relation  with  the  agricultural  college, 
and  should  frequently  visit  its  halls  and  its  experimental  fields,  and  from  time.to 
time  report  his  observations  to  his  principal ;  in  short,  he  should  industriously  give 
his  whole  time  to  the  duties  of  his  station,  and  should  be  compensated  accordingly.  I 
am  aware  of  the  objection  that  will  be  urged  against  completing  our  agricultural  or- 
K^nization  on  account  of  the  expense  it  will  involve. 

To  foeter  and  encourage  the  productive  arm  of  this  nation — the  arm  that  feeds  its 
millions  and  fills  its  coffers — will  not  require  more  than  ten  percent,  of  the  annual  ap- 
pcepriation  we  make  to  pay  the  Army,  which,  at  most,  only  guards  our  interests,  often 
ftgaiDst  an  imaginary  danger.  The  magnitude  of  the  farming  interests  in  this  nation, 
and  the  ridicufous  pittance  annually  appropriated  to  advance  that  interest,  is  among 
the  absurdities  of  these  times  that  posterity  will  wonder  at. 

As  has  been  already  hinted,  a  more  perfect  division  of  labor,  both  of  production  and 
of  marketing  the  products  of  the  farm,  will  be  one  of  the  beneficial  results  of  organ* 
iziog  our  agriculture.  This  will  cover  not  only  the  experimental  department,  em- 
hracing  the  beet  mode  of  culture,  kind  of  crop,  variety  of  seed,  time  and  method  of 
planting,  best  implements  for  cultivating  and  saving  the  crop,  but  it  will  also  involve 
the  question  of  farm  statistics  and  the  best  mode  of  collecting  and  dij^esting  these,  so 
w  to  make  them  of  value  to  every  farmer.  The  subject  of  transportation  as  collateral, 
to  the  profits  of  farming  will  also  demand  a  share  of  attention.  Each  of  these  must 
be  Bflsigned  to  its  appropriate  agency  that  every  one  may  know  his  proper  sphere  of 
^ork.  Now,  in  our  disorganization,  each  local  society,  to  some  extent,  is  attempting 
this  whole  range  of  duty,  with  the  result  of  but  little  progress. 

The  subject  of  collecting  crop  statistics  is  one  that  has  elicited  a  lively  interest  and 
called  out  much  animated  discussion.  Indiana  has  attempted  a  solution  of  this  prob- 
lem by  State  authority,  with  the  prospect  of  satisfactory  results.  It  is  proper  to  say 
that  crop  reports  at  best  can  be  but  approximations  toward  the  truth,  but  these  affect 
Pnoes  materially  when  published.    Grain  dealers  have  been  accused  of  manipulating 


110  CONVENTION   OF   AGRICULTURISTS. 

statistics,  and  sometimes  fabricating  tbem,  so  as  to  greatly  exaggerate  the  crops  and 
rednoe  prices  iu  first  bands.  Ou  tbe  otber  side,  farmers'  clabs  and  agricnltnral  ecicieties 
have  undertaken  tbe  difficult  task  of  iixiog  tbe  size  of  an  unmarketed  crop.  And  now, 
as  migbt  bave  been  anticipated,  it  is  binted  tbat  farmers  bave  an  interest  in  under- 
estimating the  crop;  and  therefore,  the  legislature  of  Indiana,  proceedinfr  on  the 
maxim  that 

"  All  mankind  are  very  weak 

And  little  to  be  trusted, 
Itself  the  wav'ring  balance  shake, 

It's  rarely  right  adjasted,'* 

made  it  tbe  duty  of  tbe  township  trustees,  under  oath,  to  collect  and  report  the  crop 
and  other  statistics  to  a  disinterested  bureau,  where  they  shall  be  tabulated  and  pub- 
lished by  State  authority.  Thus  far  our  experiment  has  worked  well,  and  if  we  soc- 
ceed  in  keeping  our  bureau  of  statistics  out  of  the  hands  of  speculators  we  will  be  able 
to  present  as  reliable  statistics  of  farm  products  as  the  nature  of  tbe  case  will  admit 
of,  and  in  doiag  so  we  will  point  the  way  to  relieve  the  agricultural  organization  from 
a  difficult  task  and  a  grave  responsibility. 

On  tbe  whole  premises  the  outlook  is  hopeful.  Agriculture  as  an  art  is  old;  as  a 
science  it  is  but  an  infant,  and  if  we  succeed  in  our  effort  to  place  the  art  under  the 
guidance  of  science  we  will  greatly  diminish  the  drudgery  of  the  farm  and  vastly  ang- 
ment  its  productiveness. 

The  President.  I  have  received  a  communication  from  tlie  acting 
commissioner  of  tbe  Clioctaws,  Chickasaws,  Clierokees,  Creeks,  and 
Seminoles — the  Five  Nations — asking  for  seeds  from  the  departm^it- 
It  has  suggested  to  me  that  General  Porter  could  give  us  some  inter- 
esting statistics  upon  the  cereal  capacity  of  the  Indian  Territory. 
Therefore  an  invitation  has  been  extended  to  General  Porter,  and  I  bave 
the  pleasure  to  announce  that  he  will  present  such  a  paper  at  2  o'clock  on 
Monday.  I  have  had  a  request  from  some  of  the  delegates  present,  to 
confer  with  the  representatives  of  the  railroads  in  regard  to  i>rocuring 
a  reduction  of  the  return  rates  for  the  members  of  this  conventiou.  I 
have  been  unable  to  make  any  arrangement  of  that  character,  on  ac- 
count of  the  great  number  of  routes.  The  fact  that  there  are  not  enough 
delegates  going  on  any  one  road,  prevents  the  securing  of  such  a  reduc- 
tion. I  think  if  such  a  request  had  been  made  before  the  assembling 
of  the  convention  it  might  have  been  done. 

Professor  iNaERSOLL.  Inasmuch  as  several  present  may  like  to  hear 
the  report  of  the  Signal  Office  with  regard  to  agriculture,  and  as  I  am 
much  interested  in  meteorological  work,  having  seen  for  myself  what 
they  were  trying  to  do  for  the  benefit  of  agriculture,  I  should  like 
to  hear  the  essay  on  that  subject.  I  therefore  move  that  this  essay  be 
now  read. 

The  motion  was  agreed  to,  and  Lieutenant  Birkheimer  read  the  fol- 
lowing paper : 

SKETCH  OF   THE  WORK   OF  THE   SIGNAL   SERVICE   BUREAU   FOR   THE 

AGRICULTURIST. 

By  Wm.  E.   Birkheimer,  First  Lieutenant  Third  Artmery^  Acting  Signal  Officer. 

The  preparation  of  an  essay  on  the  subject  of  meteorology  as  it  affect«  agTicnUnre, 
which  I  understand  was  asked  of  me  by  this  honorable  convention,  is  a  task  that 
would  require  time  and  research  to  properly  perform.  A  moment's  reflection  will  suf- 
fice to  show  that,  unless  a  person  came  prepared  to  do  so,  the  presenting  of  such  a 
paper,  worthy  of  this  assembly  and  occasion,  would  be  an  impossibUity.  The  prepara- 
tion would  have  required  months,  even  years,  instead  of  days. 

Those  who  wish  profoand  views  on  this  subject,  strengthened  by  the  results  of  years 
of  observation  and  experiment,  enriched  by  the  copious  light  of  the  philosophic  mind 
of  the  writer,  will  find  the  papers  of  Professor  Henry,  published  from  1855  to  1859  id- 
clnsive,  a  fountain  whence  they  can  draw  both  propositions  and  ideas  based  on  facts 
worthy  the  age  in  which  we  live. 

The  publication  of  Mr.  J.  Lawrence  Smith,  of  Louisville,  Ky.,  on  meteorology  and 
the  cotton-crop,  is  said  to  be  a  valuable  contribution  to  this  class  of  literature. 
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Blodgety  oo  the  climatology  of  the  United  States  (1857)  and  the  additional  matter  of 
later  date,  published  by  the  Smithsonian  Institution,  the  Agricultaral,  and  other  ^ov- 
erDment  departments  will  be  fonnd  replete  with  valuable  thoughts  and  suggestions. 

Of  foreign  works  on  this  subject  the  text-book  on  climatology  of  Lorenz  and  Rothe^ 
which  deals  particularly  with  agricultural  questions,  ranks  amon^  the  first. 

To  these  sources  among  many  others  the  student  of  meteorology  in  its  effects  on  agri- 
cultare  may  torn  for  information. 

While,  therefore,  an  essay  snch  as  requested  cannot  be  furnished,  it  has  been  thought 
that  a  statement  of  what  the  Signal  Service  Bureau  has  been  and  is  doing  for  agricult- 
nriata  might  not  be  without  interest  to  the  members  of  this  convention. 

The  meteorological  division  of  this  bureau  was  established  in  1870,  pursuant  to  Joint 
reaolation  of  Congress,  approved  February  9  of  that  year.  The  act  provided  for  the 
giTing  of  warnings  to  stations  on  the  lakes  and  the  sea-board  of  the  approach  and 
ferce  of  storms.  The  meteorological  division  in  the  first  instance,  therefore,  could  be 
considered  as  organized  only  for  the  benefit,  directly,  of  commerce. 

On  NoTember  1,  1870,  the  first  weather-bulletin  was  published. 

By  act  approved  June  10, 1872,  the  Signal  Service  was  charged  with  the  duty  of  pro- 
viding snch  stations,  signals,  and  reports  as  might  be  found  necessary  for  extending  its 
research  in  the  interests  of  agriculture.  In  executing  this  law  it  was  found  at  first  that 
the  means  of  reaching  the  interior  were  meager  and  precarious.  The  proposed  methods 
of  c<Mfnmunioation  with  the  stations  were  new  to  the  telegraph  companies,  but  obsta- 
cles were  gradually  removed  so  that  in  fact  as  well  as  by  act  of  Congress,  the  Signal 
Service  Bureau  after  June  10, 187^,  commenced  to  devote  a  large  part  of  its  energies  to 
serving  the  agricultural  community. 

A  weekly  chronicle  of  meteorological  facts  and  data  was  commenced  August  29  of 
this  year ;  its  object  was  to  give  a  general  summary  of  the  meteorological  conditions 
of  the  country  for  comparison  with  agricultural  and  other  statistics,  and  generally  to 
furnish  information  to  those  who  wished  to  profit  by  the  labors  of  the  bureau,  work-, 
ing  with  its  new  and  increased  facilities.  Almost  simultaneously  with  the  publication 
ot  the  Weekly  Chronicle  was  sent  out  to  the  farming  communities  the  Farmer's  Bulle- 
tin, Intended  expressly  to  serve  the  interest  of  agriculturists. 

Sabsequently  the  Weekly  Weather  Chronicle  was  discontinued,  and  was  succeeded 
by  the  Monthly  Weather  Review,  which  is  still  the  standard  periodical  published  by 
the  bureau.  Originally  this  was  intended  to  present  a  general  view  of  meteorological 
facts,  particularly  those  showing  the  progress  of  storms,  but  in  1874  the  scope  of  the 
Review  was  very  greatly  increased  by  the  transfer  to  the  Signal  Service  of  over  500 
volunteer  observers,  who  had  hitherto  been  reporting  to  the  Smithsonian  Institution, 
and  of  over  100  Army  post  surgeons  who  had  been  reporting  to  the  Surgeon-General. 
The  amonnt  of  data  thereby  accumulated,  particularly  that  which  is  of  interest  to  the 
intelligent  agriculturist,  is  very  great,  and  is  all  concisely  summarized.  This  period- 
ical is  filled  to  a  great  extent  with  an  immense  mass  of  minute  details  on  such  subjects 
as  the  flowering  and  ripening  of  plants  and  grains,  with  facts  attending  the  appear- 
ance of  frosts,  rains,  floods,  tornadoes^  &c.,  within  the  scope  of  the  fiela  of  observa- 
tion, which,  in  1874,  due  to  the  causes  above-mentioned,  covered  well  that  part  of  the 
United  States  east  of  the  Rocky  Mountains,  and,  though  with  fewer  stations,  the  ter- 
ritory west  of  that  range.  All  atmospheric  phenomena,  whether  taken  cognizance  of 
by  the  instruments,  or  the  senses  of  the  observer,  are  faithfully  collated,  summarized^ 
and  sent  out  from  the  office  to  those  whose  interests  such  information  could  serve ;  prom- 
inent among  those  who  have  drawn  on  this  store-house  of  meteorological  knowledge 
have  been  agriculturists  and  agricultural  institutions. 

While  listening  to  the  interesting  papers  read  before  this  convention,  and  the  no 
lees  interesting  discussions  arising  thereon,  the  thought  has  often  came  up  how  much 
aatisfactioh  gentlemen  engaging  therein — professors,  farmers,  investigators— would 
derive  from  perusing,  as  they  appear  month  after  monthi  the  facts  set  forth  in  that 
Review.  Nor  is  it  intended  for  the  learned  and  scientific  alone.  The  results  of  in- 
vestigations and  observations  are  presented  in  graphic  weather  charts  within  the  easy 
comprehension  of  the  unscientific  portion  of  the  community.  This  periodical  is,  in 
fact,  so  well  adapted  to  the  wants  of  those  interested  in  meteorology,  both  in  subject- 
matter  and  style,  that  it  has  served  as  a  model  which  several  nations  of  continental 
Europe  have  copied  for  similar  publications. 

The  condensed  form  in  which  tri-daily  Indications  and  the  special  Bulletins  are  is- 
sued is  a  circumstance  greatly  to  be  regretted,  but  at  present  it  is  a  necessity,  in  order 
that  it  may  be  possible  to  disseminate  them.  This  distribution  is  done  by  telegraph, 
and,  whether  paid  for  by  the  United  States  or  by  the  Associated  Press,  calls  for  the 
most  economical  use  of  words  consistent  with  a  clear  expression  of  ideas. 

The  records  of  the  bureau  show  that  agriculturists,  to  an  equal  degree  with  any 
other  class  of  the  community,  desire  and  are  furnished  with  the  tri-daily  Indications 
and  special  Bulletins.  To  meet  the  needs  particularly  of  the  agriculturist  the  bu- 
reau has,  since  1872,  published  the  Farmers'  Bulletin  before  alluded  to,  the  name  in- 
dicating precisely  the  object  for  which  it  is  issued.    It  contains  the  indications  of  the 
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weather  for  the  district  In  which  the  Btatioa  is  located.  These  indications  are  tela* 
graphed  from  the  Washington,  D.  C,  otBce  at  1  a.  m.,  and  foretell  the  weather  for  the 
next  succeeding  24  and  48  hours,  reaching  the  rural  population,  for  whose  behests 
they  are  intended,  from  12  to  40  hours  before  the  time  they  cover  expires. 

Accompanying  these  indications  for  the  district  is  a  bulletin  giving  all  facts  of  im- 
portance connected  with  the  conditions  of  the  atmosphere  over  the  whole  country 
4}aken  as  one  mass,  and  viewed  at  one  and  the  same  instant  of  time  in  all  the  parte 
thereof.  The  general  laws  accompanying  weather  changes  in  the  United  States  are 
given  in  the  Farmers'  Bulletin  in  clear  yet  simple  language.  Still  further,  the  diree- 
•tion  of  winds  that  observations  have  characterized  as  wet  or  dry  for  that  particular 
geographical  district  is  therein  set  forth.  In  fact,  there  is  compressed  into  this  small 
-sheet  a  great  deal  of  meteorological  information  that  is  of  interest  and  service  to  every 
lihinking,  intelligent  agriculturist  before  whom  it  is  placed. 

It  will  not  be  forgotten  thdt  the  reports  to  make  up  the  idformation  thus  given  oot  to 
the  farmer  come  from  Sydney,  in  Cape  Breton  Island  ;  Rosebnrg,  in  Washington  Terri- 
tory ;  San  Dieso,  California,  and  HaVana,  Cuba,  as  well  as  from  150  intermediate  stations. 
This  area  is  3, 000  miles  lon^  and  2,000  miles  wide.  By  the  telegraphic  system  of  the  bureau, 
observations,  first  placed  in  cipher  to  condense  them  into  the  smallest  number  of  weeds, 
•commence,  within  fifteen  minutes  of  the  time  they  are  taken,  to  converse,  by  various 
paths,  on  the  central  office  in  Washington.  When  the  wires  work  well  an  hour  sees 
<the  last  report  in,  and  this  time  may  be  shortened  or  lengthened,  depending  on  the 
telegraphic  service.  Thev  are  translated  fast  as  received  at  the  central  office.  The 
mass  ot  data,  systematically  arranged,  is  placed  before  an  assistant  to  the  Chief  Signal 
Officer  whose  duty  it  is  to  deduce  therefrom  forecasts  of  the  weather.  This  duty  is 
completed  at  about  12.45  a.  m.  Then  commences  the  dissemination  of  the  Indications 
■and  special  Bulletins  to  the  principal  cities  and  rural  printing  stations  where,  be- 
tween 3  and  4  a.  m.,  the  Farmers'  Bulletins  are  found  printed,  addressed,  and  at  the 
post-office  ready  for  distribution.  As  a  means  for  diffusing  general  knowledge  oft  me> 
teorological  SHbjects  amon^  thinking  agriculturists  who  cannot  profit  by  the  Farm- 
ers' Bulletin  because  of  the  isolation  of  the  farm,  or  for  other  reason,  the  publications 
ot  the  bureau  are  placed  within  easy  reach  of  all  who  desire  them  for  a  sam  in  each 
instance  equal  to  the  cost  price  to  the  government  of  the  material  with  which  they  are 
printed. 

The  work  of  watching,  recording,  and  giving  timely  warnings  by  wire  of  the  rise 
■and  fall  of  rivers  was  early  in  its  history  undertaken  by  the  Signal  Service.  Stations 
were  established  with  gauges  to  mark  the  fluctuations  of  the  watera  on  the  Savan- 
nah, Tennessee,  Ohio,  Mississippi,  Missouri,  Columbia,  Willamette,  the  SacrameotOi 
in  truth  on  nearly  every  river  ot  the  United  States,  the  valleys  of  which  embrace  in- 
terests, agricultural  or  otherwise,  influenced  by  the  rise  or  fall  of  their  waters.  In 
case  of  extraordinary  floods  the  river  observers  are  authorized  to  telegraph  informa- 
tion to  those  interested  lower  down  the  stream  without  first  referring  the  information 
to  the  central  office.     On  the  Pacific  coast  this  is  always  done. 

By  this  system  ot  river  reports,  timely  premonitions  of  the  great  freshets  that  an- 
nually visit  the  Mississippi  Valley,  with  the  changes  of  the  waters  of  that  river,  can 
be  given,  and  thus,  in  a  measure,  its  levee  system  be  protected,  with  the  immense  ag- 
ricultural interests  depending  thereon.  As  with  the  Mississippi,  so  with  the  valleys 
of  the  other  rivers,  each  with  its  agricultural,  commercial,  and  manufacturing  inter- 
ests more  or  less  extensive. 

For  some  years  attempts  were  made  to  furnish  the  people  of  Texas  warnings  of  the 
approach  of  *' northers,'^  which,  if  their  effects  are  not  anticipated,  sweep  with  suchdis- 
iistrous  consequences  over  that  and  the  country  adjacent  thereto  on  the  north.  Dur- 
ing last  summer  a  cordon  of  reporting  stations  was  completed  on  north  and  west  sides 
of  a  portion  of  the  territory  visited  by  these  storms,  and  a  systematic  plan  for  giving 
notice  of  their  approach  was  inaugurated  for  the  benefit  of  Southern  Nebraska,  Kan- 
sas, the  Indian  Territory,  and  Texas.  The  plan  for  carrying  out  this  scheme  consists 
in  sending  notifications  of  the  approach  of  northers  to  certain  telegraph  centers  on 
the  railroads  traversing  those  districts.  From  these  telegraphic  centers  the  railroads 
order  the  notifications  to  be  distributed  to  the  stations  on  their  respective  lines. 

Notifications  similar  to  those  sent  the  railroad  centers  are  also  furnished  the  officer 
in  charge  of  the  military  telegraph  lines,  San  Antonio,  Texas,  and  by  him  sent  to  all 
stations  under  his  control.  As  these  warnings  can  generally  arrive  from  12  to  24  hours 
before  the  onset  of  the  storms,  agricultucists,  ranchmen,  and  others,  who  are  situated 
so  as  to  receive  notifications  thereof,  are  enabled  in  a  greater  or  less  degree  to  provide 
-against  their  effects. 

This  system  of  warnings  is  very  popular  with  those  whose  interests  it  is  intended 
to  serve.  It  will  be  extended  in  scope  as  facilities  for  doing  so  are  made  possible  with 
the  Signal  Service. 

In  1H77  the  bureau  was  invited  to  co-operate  with  the  United  States  Entomolo^cal 
Commission  in  collecting  and  summarizing  all  obtainable  data  relating  to  the  origin, 
habits,  the  flight,  and  devastations  of  the  grasshoppers  or  locusts  which  blight  the  face  of 
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the  country  in  some  western  sections,  like  is  related  of  the  plagnes  in  Egypt.  All  sta- 
tions of  the  Signal  Seryice  west  of  the  93d  meridian  and  east  of  the  Rocky  Moantains 
were  directed  from  March  to  NoYember  to  report,  ''the  date  of  appearance  of  the 
locoste,  the  direction  from  which  they  came,  the  direction  and  yeiocity  of  the  wind 
and  state  of  the  weather  at  the  time  of  observation,  &c.,''  and  generally  all  informa- 
tion which,  when  systematically  arranged  and  studied,  will  aid  the  entomologist  to 
foretell  with  more  or  less  certainty  the  undue  and  periodical  retnm  of  noxious  insects, 
and  particularly  the  western  locusts. 

It  is  now  one  of  the  regular  duties  of  observers  of  the  service  in  the  territory  af- 
flicted by  this  sconrge  to  make  report  of  all  facts  connected  with  these  insects,  with 
wbieh  they  may  become  cognizant.  Much  of  the  data  given  to  the  public  in  the  Re- 
port of  the  Entomological  Commission  was  furnished  by  the  observers  of  the  Signal 
Service,  and  an  important  contribution  to  the  subject  of  tho  hatching  of  locusts'  eggs, 
baaed  on  our  observations  of  temperature,  has  been  made  by  one  of  the  assistants  to 
tiie  Chief  Signal  Officer.  During  the  summer  Just  past,  every  preparation  was  made, 
througli  the  regular  and  many  volunteer  observers,  to  have  reports  furnished  the  office 
of  the  movements  of  grasshoppers  and  locusts,  but  it  is  agreeable  to  report  that  in  uo 
instance  has  any  mention  of  damage  been  made,  although  the  insects  made  their  ap- 
pearftnce  at  a  number  of  stations  of  observation.  Probably  in  future  years  opportu- 
nity will  offer  to  practically  apply  the  system  of  prediction  of  flights  of  grasshoppers 
that  has  already  been  matured. 

In  1S79  a  system  of  frost  warninf|;s  for  the  benefit  of  the  sugar  industries  of  Louisi- 
ana was  commenced.  It  consists  m  transmitting  from  the  Washington  office  to  the 
serf^eant  at  New  Orleans,  notifications  of  sncb  cola  waves  as  will  probably  extend  over 
the  sngar-cane  section,  carrying  with  them  reductions  of  temperature  sufficient  to  cause 
killing  frosts.  The  sergeant  spreads  the  information,  both  through  the  press  and  by 
telegraph,  to  those  interested  in  this  branch  of  agriculture. 

A,  service  similar  in  all  respects  to  this,  but  for  the  benefit  of  the  orange  growers  of 
Florida,  was  initiated  this  past  winter.  Notifications  of  anticipated  frosts  are  sent  to 
the  sergeant  at  Jacksonville ;  he,  when  directed  so  to  do,  telegraphing  the  warnings  to 
Sanford  in  that  State.  EYom  each  of  these  places,  as  centers,  news  is  distributed  by  all 
available  means  to  those  interested  in  orange  growing.  The  warnings,  as  a  rule,  arrive 
from  thirty-six  to  forty-eight  hours  in  advance  of  the  cold  wave. 

Daring  1881  a  system  of  reports  of  considerable  magnitude  was  instituted  for  the 
benefit  of  cotton  interests  in  the  Sooth.  Ninety-five  stations  furnished  readings  of 
maximum  and  minimum  thermometers,  and  of  rain  gauges.  The  stations  of  observa- 
tion were  distributed  pretty  evenly  over  the  cotton-belt,  at  least  as  much  so  as  was 
practicable.  The  railroad  and  telegraph  agents,  with  the  consent  of  their  employers, 
acted  as  observers.  The  cotton  belt  was  divided  into  thirteen  distriors,  each  with  its 
center  for  the  collecting  of  reports ;  these  centers  being  located  at  cities  where  were 
regular  Signal  Service  observers ;  this  precaution  was  necessary  because  of  the  duty 
devolving  on  the  centers  of  consolidating  and  disseminating  reports.  The  13  districts 
were  formed  into  3  divisions,  each  with  its  center  to  still  further  facilitate  operations. 

Observations  were  taken  at  6  p.  m.,  local  time,  put  into  cipher,  and  transmitted  to 
the  center  of  the  geographical  district  in  which  the  station  was  located.  Here  a  mean 
of  the  maximum,  a  mean  of  the  minimum  temperatures,  and  a  mean  of  the  rain-fall  for 
the  district  is  made  up,  and  sent  to  the  main  centers  of  the  respective  divisioiis.  The 
main  centers,  Atlanta,  New  Orleans,  and  Memphis,  interchange  reports,  and  then  dts- 
tribnte  them  to  the  centers  of  districts.  By  this  interchange  of  reports  all  the  promi- 
nent cities  of  the  South  are  supplied  with  information  daily  as  to  tlie  temperature  and 
rain-fall  in  the  cotton-belt.  Published  in  newspapers,  bulletined  at  cotton  exchanges, 
and  other  prominent  places  where  business  men  assemble,  this  data  comes  quicltly 
under  the  eye  of  thinking,  interested  men  of  the  community,  at  these  centers,  or  within 
the  scope  of  their  daily  newspaper  circulation. 

The  same  information  gathered  and  coosolidated  for  longer  periods  of  time,  for  a 
week,  month,  a  year,  or  several  years,  could  convey  through  the  colomos  of  weekly 
papers,  monthly  periodicals,  and  statistical  tables,  useful  knowledge  to  the  farmer  as 
to  the  temperature  and  rain-fall  that  belongs  to  his  or  any  other  district  of  the  cotton- 
belt,  or  of  the  belt  viewed  as  a  whole. 

It  is  proposed  to  begin  the  service  again  this  year,  commencing  April  1, 188*?,  and 
extending  to  October  31, 1882,  with  140  reporting  stations. 

At  the  solicitation  of  wheat  and  other  grain  growers  in  the  Northwest,  the  Chief  ^'ig- 
nad  Officer  has  it  in  contemplation  to  institute  a  service  similar  in  idea,  and  perhaps 
quite  like  this  in  detail,  and  in  the  interests  of  the  grain  growers  of  that  section.  When 
it  will  be  put  In  execution  is  at  this  time  undetermined;  such  schemes  cannot  be  .inau- 
gurated in  a  day  or  week  and  operated  successfully,  but  any  delays  that  occur  in  the 
carrying  out  of  this  plan  will  be  unavoidable. 

With  a  view  to  rendering  the  Signal  Service  more  valuable  to  the  agricultnr  sts  of 
the  Gountry,  regardless  of  sectional  limits,  the  Chief  Signal  Officer  has  proposed  to  the 
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governors  of  the  several  States  the  organization  of  State  weather  services  which  will 
be  authorized  by  Stat'e  legislation,  and  co-operate  with  the  Signal  Service  in  thecolleo- 
tion  of  meteorological  data. 

From  this  system  of  reports  we  will  be  enabled  to  determine  more  folly  the  minata 
local  peculiarities  of  climate  of  each  section,  and  the  Agricultural  Department  will  b» 
able  to  furnish  the  farmers  with  information  bearing  upon  the  culture  of  crops  in  the 
different  sections  of  the  country. 

In  the  organization  of  the  State  weather  services  it  is  proposed  to  have  at  least  one 
observer  in  each  county  who  will  repbrt,  by  mail,  at  the  close  of  each  mouth  to  the 
chief  of  the  Stat<e  weather  service,  and  from  the  reports  received  a  monthly  review  of 
the  weather  will  ber  prepared  by  the  chief  of  the  State  weather  service.  Copies  of  the 
review  will  be  furnished  to  each  observer  and  to  each  county  paper  for  publication. 
The  resuite  obtained  from  the  local  weather  service  will  be  furnished  to  the  Chief 
Signal  Officer  of  the  Army  in  time  to  be  made  use  of  in  the  preparation  of  the  Monthly 
Weather  Review  of  the  Signal  Service,  and  will  also  be  accessible  to  the  Commissioner 
of  Agriculture.  Local  weather  services  have  already  been  organised  in  Iowa,  Minsouri, 
and  Nebraska,  and  the  organizations  in  the  other  States  are  awaiting  the  actions  of 
the  State  legislatures. 

There  has  existed  a  difficulty,  and  it  exists  now,  in  conveying  warnings  of  storms  or 
other  useful  information  promptly  and  quickly  to  the  farmer  on  his  farm — when  away 
from  the  telegraph  line  or  the  post-office,  where  the  a  Frmer's  Bulletin  is  displayed, 
lliere  have  been  a  variety  of  methods  proposed  by  different  persons  for  overcoming 
this  difficulty.  One  man  suggests  a  signal  be  displayed  on  the  passing  railroad  train.* 
Another  proposes  to  erect  a  very  high  pole  on  which  to  hoist  a  flag,  light,  or  other  sig- 
nal so  all  farmers  within  sight  of  it  may  take  warning.  One  proposes  small  balloons 
and  lights.  Another  proposes  to  fire  off  cannon  and  thus  propagate  the  news  as  to 
weather  changes,  floods,  &o. 

These  are  only  illustrations ;  there  are  many  other  suggestions  of  a  similar  nature. 
The  weak  point  in  all  these  schemes,  so  far  as  the  SignalService  Bureau  is  concerned, 
lies  in  this:  that  these  persons,  being  irresponsible,  would  exercise  their  volition, 
hoisting  signals  or  not  as  suited  their  convenience  or  fancy;  and  if  mistakes  are  made 
by  them,  the  community  and  the  bureau  sofiier  without  means  of  redress.  In  the  im- 
portant matter  of  storm  warnings,  the  bureau  must  have  perfect  control;  unless  thia 
be  so,  the  service  will  lie  compromised. 

It  is  the  earnest  wish  of  the  Chief  Signal  Officer  that  some  methods  may  be  devised 
whereby  the  service  may  be  rendered  more  practically  useful  in  preparing  the  farmer 
in  his  home  for  changes  in  the  weather ;  so  as  to  put  him  more  nearly  on  an  equality 
in  this  respect  with  those  who  have  the  advantage  of  telegraphic  or  telephonic  com- 
munication. 

If  the  honorable  members  of  this  convention  can  suggest  any  measures  looking  to 
this  ^nd,  measures  whereby  the  Signal  Service  Bureau  can  become  more  useful  to  the 
agriculturists  of  the  country,  the  Chief  Signal  Officer  will  be  glad  to  be  favored  with 
them.  Ho  will  give  them  careful  consideration,  prompted  by  the  desire  to  render  the 
service  of  which  he  is  the  head  directly  useful  so  far  as  it  is  possible  to  the  agriealt- 
nral  interests  of  the  whole  country.  i 

The  President.  The  Chair  would  suggest  to  the  convention  that  a 
committee  be  appointed,  to  confer  with  the  Chief  Signal  Officer^  and 
after  considering  this  paper^  be  instructed  to  make  suggestions  in  a 
report  to  the  convention,  based  thereon.  The  paper  is  a  very  valaable 
one,  and  if  the  benefits  arising  from  the  present  work  can  be  extended 
beyond  those  mentioned  in  this  paper,  it  would  be  yet  more  valuable. 
The  suggestion  is  made  to  me  that  the  tobacco  crop  is  exposed  to  injuiy 
from  frosts,  and  a  warning  would  save  the  crop  from  freezing.  There 
are  many  valuable  crops  which  could  be  protected  from  frosts  by  prompt 
warning.  I  suggest  this  in  order  that  there  may  be  inquiry  in  regard 
to  this  subject,  with  a  view  to  the  further  action  of  this  conven- 
tion-relative to  their  protection.  These  fro8;(s  are  readily  foreseen^ 
and  a  little  warning  will  save  a  good  deal  of  property  in  that  direction. 
I  suggest  that  it  would  be  in  order  for  the  committee  to  confer  together^ 
and  then  consult  with  the  Chief  Signal  Officer. 

Mr.  EoBERT  Beverly  said:  The  revenues  derived  from  tobacco  are 
over  thirty  millions  of  dollars,  and  a  warning  of  frost  twenty-four  hours 
in  advance  of  its  approach  would  often  save  at  least  one-half  of  the 
crop.  I  hope  the  subject  will  be  fully  discussed,  so  that  the  Signal 
Officer  will  be*  able  to  determine  what  protection  can  be  afforded. 
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31r.  HoL:MEg  said:  As  regards  a  very  extensive  tobatcco  region  in 
North  Carolina,  he  would  very  much  like  to  see  something  of  this  kind. 
There  the  crop  has  suffered  considerably,  and  anything  done  by  the 
bareau  for  the  people  will  certainly  be  of  great  advantage  to  that  State, 
and  to  the  advantage  of  every  tobacco  section.  I  move  that  a  committee 
of  five  be  appointed  to  examine  the  paper  read  by  Lieut.  W.  E.  Birk- 
heim^r,  entitled,  "  A  sketch  of  the  Sigdal  Bureau  work  for  agricultur- 
ists,'' and  consult  with  the  Chief  Signal  Officer  thereon,  and  there- 
upon report  to  this  convention. 

The  motion  was  agreed  to. 

Mr.  Thomas  Taylor,  microscopist  of  the  department,  made  a  state- 
ment of  some  investigations  he  had  made  relating  to  the  red  rust  of  wheat, 
botauically  known  as  Trichobasis  rubigovera.  These  spore  he  stated  were 
very  small,  measuring  only  about  one-thousandth  of  an  inch  in  diameter, 
but  they  multiply  with  great  rapidity  under  favorable  conditions.  Itisa 
matter  of  interest  to  the  farmer  to  know  what  this  rust  is,  what  condi- 
tions are  favorable  to  its  growth  and  what  will  destroy  it.  Mr.  Taylor 
states  that  each  individual  spore  is  the  germ  or  seed  of  a  distinct  plant 
(a  fnngus),  and  that  when  it  makes  a  lodgment  on  the  leaves  of  grassed 
it  subsists  on  them  as  a  parasite,  checking  their  growth.  In  order  to 
test  their  powers  of  resistance  to  the  action  of  various  chemicals  he  sub- 
mits them  to  the  action  of  corroding  liquids,  then  places  them  in  a  fav- 
orable condition  for  germination,  and  by  the  aid  of  the  microscope,  it  is 
at  once  seen  what  class  of  chemicals  will  operate  most  beneficially  in 
killing  the  spores.  But  a  similar  class  of  experiments  is  made  on  wheat- 
grains,  and  if  it  is  found  that  while  the  chemicals  that  destroy  the  germ- 
inating powers  of  the  rust  have  no  evil  efiect  on  the  seed  wheat,  the 
chemical  best  adapted  is  selected  for  future  experiments. 

For  sixty  years  past  wheat  has  been  washed  with  weak  solutions  of 
metallic  salts,  such  as  common  salt,  sulphate  of  iron,  sulphate  of  cop- 
per, and  sulphate  of  soda ;  but  in  all  such  cases  the  corrosive  action  of 
the  substance  used  is  very  slight  and  by  no  means  destructive  to  them. 
In  fact  weak  solutions  of  these  substances  have  a  fertilizing  value  un- 
der many  conditions,  B.ixd  fungi  will  grow  in  profusion  on  them. 

These  facts  led  Mr.  Taylor  to  the  conviction  that  washing  the  seed 
with  these  solutions  would  be  of  great  value,  by  removing  rust  spores 
fit)m  the  seed,  since  the  spores  in  the  washings,  although  not  killed, 
would  not  find  their  way  readily  to  the  wheat  fields,  and  in  this  way 
the  destructive  effect  of  the  red  rust  would  be  greatly  mitigated.  He 
found  as  the  result  of  experiment  that  seeds  generally  may  be  treated 
with  sulphuric  acid  of  commerce,  full  strength,  without  injury  to  their 
ge]*ms,  while  the  spores  of  fungi  and  microscopic  eggs  of  insects  are 
completely  destroyed.  He  had  made  many  experiments  in  this  line. 
Beans  and  pease  he  treated  with  sulphuric  acid  until  the  hulls  shriveled, 
but  they  always  germinated,  and  cotton-seed  subjected  to  the  action  of 
strong  sulphuric  acid  until  the  cotton  fiber  on  their  hulls  was  converted 
into  a  gummy  mass  germinated  in  30  hours  afterwards  in  a  temx)erature 
of  80^  Fahrenheit.  Wheat  and  other  seeds  were  severely  treated  with 
sulphuric  acid,  not  with  the  view  of  aiding  germination,  but  rather  to 
test  their  acid  resisting  power  in  contrast  with  that  of  the  spores  and 
eggs  of  parasites  generally.  Mr.  Ta^ior,  in  conclusion,  recommended  in 
aU  experiments  of  this  kind  to  treat  first  on  a  small  scale. 

Mr.  Blount  had  had  a  large  experience  with  rust  in  wheat.  For  three 
years  he  had  tested  this  smut,  rust,  and  mildew  question.  He  thought 
he  could  control  rust  as  easily  as  smut,  which  is  controlled  by  sulphate 
of  copper,  provided  it  is  not  in  the  soil.    The  rust  is  atmospheric,  not 
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in  tlie  soil.  It  may  be  left  on  the  stubble  of  the  old  wheat.  It  tar 
from  red  to  black  and  extends  in  long  streaks,  and  this  is  the  time 
injures  the  wheat.  The  only  waj'  to  avoid  the  rust  is  in  the  first  pla 
to  improve  the  blade ;  second,  improve  the  stalk,  and  make  the  applic 
tion  after  the  wheat  is  two,  three,  or  four  inches  high,  because  the  m 
is  atmospheric.   Sulphate  of  iron  or  blue  vitriol  will  destroy  these  sport 

He  advocated  planting  on  high,  mineral  land,  and  the  application 
from  one  to  seven  bushels  of  common  salt.  If  this  is  applied  to  8< 
having  20  per  cent,  of  silica,  99  out  of  100  crops  will  be  good.  He  lia 
experimented  with  36  varieties  of  wheat.  Three  years  ago  30  of  tlie 
rusted  badly  and  he  lost  much  of  bis  crop.  He  applied  salt  and  st 
phate  of  iron,  and  no  rust  appeared.  Low  land  produces  more  sta.! 
more  rust,  and  more  imperfect  and  shriveled  grain,  whereas  plantis 
on  high  land  and  the  use  of  salt  will  make  good  crops. 

Mr.  Eandolph  Harrison,  of  Virginia,  did  not  pretend  to  have  sc 
entific  knowledge  of  practical  wheat  cultivation,  and  hoped  it  would  m 
be  regarded  as  presumptuous  if  he  questioned  the  views  maintained  i 
the  paper.  First,  as  to  the  hybridization  of  wheat.  I  understood  liii 
to  say  that  he  regarded  it  as  mechanical  and  not  a  work  of  nature, 
think  he  is  wrong,  and  that  it  occurs  sometimes  through  the  inflneuce  < 
nature.  From  whence  have  we  obtained  the  many  varieties  that  we  ha 
before  this  aitificial  fertilization  was  furnished  f  For  instance,  Tapp; 
haunock,  a  smooth  red  \\inter  wheat,  which  is  a  variety  of  the  Geonei 
see  liint  introcluced  in  Virginia  by  Boutou.  He  introduced  this  wbes 
in  that  neighborhood  and  sold  it  at  five  dollars  a  bushel.  Mr.  Harriso 
obtained  one  bushel  of  it,  and  it  holds  its  own  with  him.  The  exchange 
and  the  use  of  new  varieties  take  place  in  all  improvements,  and  one  c 
these  hybrid  varieties  he  had  cultivated  and  found  it  utterly  worthless 
Artificial  fertilization  is  very  rare  in  his  section.  I  have  tried  to  mi 
two  different  kinds  of  wheat,  and  so  secure  a  mixture  for  use.  I  thini 
there  is  great  advantage  in  this;  it  fills  up  the  chinks,  as  it  were,  an< 
tben  the  whole  will  be  fertilized  by  the  foreign  matter  there.  Thougi 
I  could  discern  no  form  of  hybridization  going  on  it  did  seem  to  me  t 
be  going  on.  It  had  been  long  a  mooted  question  also  how  much  see< 
to  use.    He  would  like  to  hear  something  on  that  point. 

Mr.  Oabtek,  of  Virginia,  said  one  of  the  most  successful  men  he  eve 
knew  was  a  thick  sower,  using  2^  and  3  bushels  of  wheat  to  the  acre 
He  thought  about  IJ  bushels  is  right.  We  have  not  found  that  thiol 
seeding,  with  less  cultivation,  will  produce  more  than  thin  seeding  witi 
more  cultivation.  It  is  a  very  significant  fact  that  men  urging  this  thii 
seeding  have  not  succeeded  in  it;  I  mean  by  that  using  less  than  t 
bushel.  Colonel  Carter  had  used  three-fourths  of  a  bushel  for  seeding 
and  then  did  not  make  as  much  as  that  otherwise  seeded.  His  land  it 
light,  and  had  no  silica  in  it.  Of  course  we  know  the  stiffer  the  claj 
the  heavier  will  be  the  yield. 

Mr.  ScHWiTZEB  spoke  of  the  importance  of  selecting  wheat.  Yer} 
nuich  depends  on  the  quality  and  quantity  of  gluten.  Gluten  is  a  ge 
neric  name,  not  known  as  a  chemical,  but  which  comprises  vegetable 
fibrine  and  glutine.  Flour,  to  make  good  bread,  must  have  a  certain 
pei'centage  of  gluten.  Seed  should,  therefore,  be  selected  having  large 
l>ercentage  of  gluten — 12, 13,  or  14  per  cent.  In  the  West  a  great  mauj 
raise  Clawson  wheat,  because  it  produces  two  or  three  bushels  more 
l)er  acre.  Millers  in  Central  Missouri  pay  2, 3,  and  6  cents  less  per  bushel 
for  this  variety,  however.  The  miller  desires  wheat  that  makes  the 
best  fiour.  He  wants  wheat  the  hull  of  which  is  thin,  and  sufiicieutly 
elastic  to  be  shaved  ofl:"  iu  the  process  of  milling.    While  exporters  get 


CONVENTION   OP  AGRICULTURISTS.  117 

^  same  price  for  wheat  irrespective  of  the  quantity  of  gluten,  yet  the 
peaker  thought  the  time  would  come,  and  very  soon,  when  grain  will 
lot  be  bought  by  bulk  or  weight,  but  by  the  percentage  of  gluten.  It 
I  desirable,  in  order  to  obtain  the  best  price,  to  raise  wheat  that  em- 
fraces  these  points.  It  is  a  matter  to  which  chemists  should  give  some 
bought.  More  attention  should  be  given  to  the  growing  of  wheat  with 
eference  to  this  characteristic/,  • 

Mr.  Blount  replied  to  Mr.  Harrison,  of  Virginia.  He  would  not  say 
bat  the  hybrid  could  not  be  made  naturally.  There  is  a  small  insect 
bat  may  sometimes  creep  in  between  the  clumps  between  the  wheat 

Cun  aud  transport  the  poll^ii  from  that  into  another.  Hybridization 
tes  back  300  years.  We  now  have  in  this  country  350  different  va- 
ieties  of  wheat.  In  reference  to  thin  and  thick  sowing,  he  would  say 
ihat  oil  an  experimental  plot,  he  had  planted  one  ounce  per  square  rod, 
ine-half  of  which  seed  he  had  soaked  in  blue  vitriol,  the  other  half 
being  planted  as  it  came  from  the  machine.  He  raised  18  bushels  and 
I  pounds  from  48  square  rods.  It  was  sown  in  double  rows,  12  inches 
ipart }  then  a  space  of  2  feet ;  in  this  space  he  run  an  irrigating  fur- 
row. It  was  so  thick  it  would  hold  a  hat.  On  a  field  he  had  planted  76 
pains,  and  had  obtained  therefrom  lOJ  pounds,  or  atthe  rate  of  eighteen- 
bundred-fold.  With  regard  to  the  hull,  he  said  that  they  pretended  to 
r^ise  hard  wheats,  but  they  don't.  Every  wheat  he  receives  is  soft ; 
but  jus  as  soon  as  it  comes  to  Oolorado  it  grows  haird,  because  of  the 
4ry  air  and  alkali,  which  is  conducive  to  wheat  growing.  '*  If  you  burn 
fl,000  pounds  of  wheat,  you  have  15  pounds  of  ashes.  Those  ashes 
^ntain  about  33  per  cent,  of  potash  and  soda.  We  have  a  Glauber 
ifialt  called  alkali,  and  that  is  the  secret  of  our  wheat  raising."  Eefer- 
ring  to  the  husk  of  wheat,  Mr.  Blount  said  that  the  millers  in  Colorado 
put  the  wheat  in  a  bin  of  water,  wbere  it  is  soaked  three  or  four  hours. 
(Prom  that  it  is  carried  to  the  top  of  the  elevator,  and  let  fall  through 
the  air  into  another  bin,  and  from  that  into  another  ten  feet  below, 
tsoakiiig  the  wheat  three  times  before  they  put  it  in  their  mills.  It 
comes  out  two  clean  pieces  of  bran. 

The  time  having  arrived  for  recess,  the  President  appointed  the  fol- 
lowing committee  to  take  into  consideration  the  work  of  the  Signal  Serv- 
ice Bureau:  Holmes,  of  I^orth  Carolina;  McBride,  of  the  District  of 
Columbia;  Biount,  of  Colorado ;  Buchanan,  of  Virginia ;  Peabody,  of 
Illinois.  And  then,  at  1.06,  the  convention  took  a  recess. 
•  The  convention  was  called  to  order  at  2.50  p.  m.,  Mr.  Blount,  of  Colo- 
rado, in  the  chair.  He  announced  a  continuation  of  the  discussion  on 
I  cereals  to  be  in  order. 

Mr.  Inoersoll  referred  to  the  changes  which  wheat  undergoes  when 
grown  for  a  certain  length  of  time.  In  1877  the  question  of  the  growth 
of  Clawson  wheat  was  raised  at  the  State  (Illinois)  Agricultural  t'Ollege, 
and  the  result  of  observations  when  published  was  to  raise  the  price  of 
Clawson  wheat  10  cents  a  bushel.  Previously  the  millers  had  been  de- 
crying this  variety  as  a  poor  wheat,  but  after  these  chemical  examiua- 
tious  had  been  made  the  millers  suddenly  found  that  it  was  as  good 
a«  any  other  brand.  It  was  found  that  Clawson,  which  had  been  grow- 
ing for  three  years  in  one  locality,  had  improved  in  its  qualities,  and 
an  analysis  showed  that  it  was  better  than  that  grown  on  other  soils  for 
a  less  length  of  time.  So  with  the  Diehl  variety ;  at  first  the  millers 
found  fault,  but  after  growing  it  for  some  time  it  was  found  to  produce 
a  better  milling  variety  of  wheat. 

Dr.  Elzey,  referring  to  the  quantity  of  seed  wheat  to  be  sown  per 
acre,  said  that  for  the  locality  of  Virginia  he  had  found  six  pecks  to 
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the  acre  to  be  the  best.  He  commenced  with  one  peck,  and  increased 
one  half  peck  to  each  acre  until  he  reached  three  bushels.  The  largest 
yield  was  from  six  pecks,  the  smallest  from  three  bushels,  the  two 
varieties  experimented  with  being  the  Fultz  and  the  old-fashioned  blue 
stem  white.  He  finds  the  matter  subject  to  very  considerable  variatioQ 
in  difterent  soils.  The  whole  thing  rests  ui)on  the  tilling  of  the  grain 
in  different  soils.  He  referred  to  the  importance  of  the  selection  of 
seed  for  increased  quantity  of  product,  but  the  results,  as  given  in  the 
essay  from  such  selection,  were  liai-dly  probable.  If  Mr.  Blount  had 
had  forty  or  fifty  parallel  rows  and  planted  non-selected  and  selected 
seed,  and  the  selected  had  yielded  one  hundred  per  cent,  more,  that 
would  have  been  striking. 

Mr.  Chamberlain  wanted  to  offer  an  objection  to  a  conclusion  de- 
duced from  facts  stated  without  sufficient  precision.  He  would  be  sorry 
to  have  some  of  the  conclusions  reached  by  this  very  able  body  go  out 
with  the  indorsement  of  this  convention,  in  regard  to  the  quantity 
of  seed  to  be  sown.  The  gentleman  before  him  ma<le  an  allusion  to  this 
question,  which  is  an  old  one.  It  has  been  discussed  often  before  with- 
out getting  a«  far  as  a  satisfactory  verdict.  My  view  is,  that  on  first 
or  second  bottom  land  a  suflicient  quantity  would  be^  on  a  good  soil, 
from  one  i>eck  up  to  nine  pecks.  In  Ohio  the  practice  is  to  use  be- 
tween six  and  seven  pecks  at  the  agricultural  college,  and  the  same  at 
the  college  in  Teunessee.  My  own  opinion  is,  that  about  six  or  seven 
pecks  is  the  best  quantity.  1  wish  also  to  take  exception  to  the  state- 
ment that  in  Colorado  they  are  independent  of  a  drought,  contrary  to 
natural  laws.  Last  summer,  while  in  Denver  visiting  a  friend,  the 
president  of  the  agricultural  college  had  called  on  him  for  advice,  and 
during  the  visit  he  made  this  remark:  ^^Last  summer  we  had  no  rain, 
and  in  consequence,  we  did  not  get  a  good  stand,  as  we  call  it.  I  went 
all  over  that  portion  of  Colorado.  I  saw  and  heard  but  one  estimate 
or  opinion,  and  that  was,  there  would  not  be  over  twenty  bushels  to  the 
acre  in  that  Territory.  I  shall,  therefore,  take  exception  to  the  state- 
ment. I  shall  prefer  Ohio,  where  the  rain  performs  the  work  of  irri- 
gation, rather  than  Colorado." 

General  Jackson.  I  would  like  to  inquire  of  the  gentleman  who  has 
just  taken  his  seat  if  six  pecks  to  the  acre  is,  in  his  opinion,  the  be^t 
for  purposes  of  seeding  f 

Mr.  Chamberlain.  Yes,  sir;  there  is  another  entirely  incorrect 
statement  that  I  want  to  call  attention  to  in  this  matter  of  laud.  One 
gentleman  spoke  of  the  necessity  of  having  a  certain  percentage  of 
gluten,  both  of  quantity  and  quality.  Increasing  the  amount,  as  sug- 
gested, would-  make  twice  as  much,  while  if  they  increase  to  five  hun- 
dred per  cent,  that  would  make  flour  worth  twenty  or  thirty  dollars 
per  barrel.  It  is  not  at  all  likely  that  the  value  of  the  flour  could  ap- 
preciate in  this  ratio. 

Mr.  Brown  thought  that  some  varieties  of  wheat  raised  on  different 
places  will  produce  different  results  in  the  amount  of  gluten.  He  had 
l)lanted  Clawson  wheat  and  white  Alabama  wheat,  and  on  examination 
of  both  varieties,  some  grown  on  upland  unmanured  land,  and  others 
grown  on  bottom  lands  well  manured,  some  on  manured  uplands,  he 
found  the  gluten  in  some  varieties  varied  as  much  as  five  i>er  cent, 
and  the  conclusion  he  reached  was  that  the  whole  soil  abounded  in 
nitrogenous  qualities,  and  that  there  is  a  larger  amount  of  gluten 
where  the  larger  amount  of  nitrogen  exists ;  so  that  there  is  something 
in  the  soil  which  determines  the  quantity  of  gluten. 

General  Jackson  said:  I  wanted  to  ask  a  question  of  some  of  these 
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fremtlemen,  whose  experience  in  the  cultivation  of  wheat  is  so  valuable* 
I  would  like  to  say,  in  regard  to  the  difference  in  the  yield  where  the 
seed  are  broadcasted  or  drilled,  that  I  understand  that  the  geueral 
preference  is  in  favor  of  drilling.  How  many  bushels  do  you  use  to  the 
aore,  sowing  in  that  way  f 

Mr.  Harbison.  I  think  I  stated  that  there  was  considerable  differ- 
ence in  the  soil  in  the  two  eases  referred  to,  one  of  the  soils  being  a 
iittle  stiffer  than  the  other,  but  there  was  no  cultivation  in  either  case. 
I  have  never  known  more  than  three  or  four  cases  of  after  cultivation. 
I  agree  with  the  gentleman  from  Ohio  (Mr.  Chamberlain),  who  has  de- 
cided upon  six  |>ecks  as  the  best  quantity  for  seeding  on  Ohio  sandy 
loam.  Where  the  thin  seeding  was  practiced,  the  yield  was  as  good 
as  ever;  but  in  this  case  it  should  not  be  as  thin  as  shown  from 
<'olorado.  I  should  recommend  from  three  pecks  to  one  bushel,  if  it 
is  a  very  large  grain. 

Colonel  Beverly,  of  Virginia,  was  very  much  suri)tised  to  see  so 
great  a  difference  of  opinion  on  a  question  of  this  character.  He  ha<l 
been  cultivating  wheat  forty-one  years,  and  makes  from  twenty  to  thirty 
bushels  of  wheat  to  the  acre,  and  if  he  had  to  abandon  the  drill  he 
should  abandon  the  cultivation  of  wheat.  He  was  satisfied,  from  a 
long  and  careful  experience,  that  it  will  make  an  addition  of  from 
twenty  to  twenty-five  per  cent,  in  the  wheat  crop  in  Virginia.  They 
are  subject  to  winter-killing  frosts,  or  thawing  one  week  at  a  time  dur- 
ing the  whole  winter.  The  last  winter  was  an  exception,  as  we  rarely 
had  a  thaw.  By  di*illing  seed,  it  is  deposited  in  a  trench,  and  the  fill- 
ing of  the  trench  places  it  together.  It  sinks  deeper  in  the  spring,  and 
does  not  become  exposed ;  in  broadcasting  it  springs  up  and  stands 
out  on  the  ground.  As  to  thick  or  thin  sowing,  he  had  experimented 
on  that,  and  he  thought  about  three  pecks  to  the  acre  was  sufficient, 
if  a  man  is  particular  to  distribute  it  properly. 

Mr.  Harrison  had  seen  better  crops  of  wheat  from  broadcasting  than 
from  the  drill.    He  had  seen  them  side  by  side. 

Dr.  Elzey.  Have  you  tried  them  with  reference  to  the  effect  of  drill- 
ing the  fertilizer  in  with  the  grain? 
Mr.  Harrison.  No. 

A  member,  speaking  of  smut,  said  he  had  stamped  it  out  by  using 
freshly  slacked  lime.  He  lays  his  seed- wheat  on  the  bam  floor,  and 
sprinkles  this  lime  on  it.  Those  who  drill  cannot  use  this,  however,  as 
the  grain  swells  and  the  iron  would  become  corroded. 

Mr.  Updegrapf  was  one  of  those  who  did  not  believe  in  drilling. 
This  year  he  had  best  crop  in  his  county — Jefferson  County,  Ohio. 
Mr.  Daniels.  What  is  the  soil  ? 
Mr.  Updegrafp.  Limestone  clay. 
Dr.  Elzey.  Did  you  use  fertilizers  f 

Mr.  Updegrapf.  Yes,  sir;  I  have  used  it  drilled  in  with  the  crop. 
I  have  planted  out  half  tbe  fleld  drilled  and  the  other  half  broadcast, 
and  vice  versa^  always  with  au  advanta'ge  in  favor  of  the  latter  system. 
Perhaps  at  some  time  we  will  have  a  better  and  more  rational  plan  of 
drilling,  but  to  put  ail  the  seed  in  one  little  narrow  streak  is  unphilo- 
sophical  and  wrong.  If  he  were  to  raise  a  crop  of  wheat  upou  the 
success  of  which  his  life  depended,  he  would  broadcast  it. 

Mr.  Dodge  had  made  a  statistical  investigation  some  years  ago  rela- 
tive to  the  comparative  advantages  of  broadcasting  and  drilling.  He 
had  received  returns  tix>m  about  a  thousand  counties,  representing  fully 
one-half  of  the  entire  wheat-growing  field.  In  the  Northwest,  the  spring 
wheat  region,  they  favored  broadcasting,  while  a  very  large  proportion 
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of  the  planters  in  the  winter- wheat  region  favored  the  drill.  The  tab- 
ulation of  these  returns  showed  the  increase  to  be  about  10  per  cent, 
by  drilling,  the  advantages  stated  being  that  the  seed  was  placed  more 
evenly  and  at  proper  distances,  and  less  superficially,  and  in  that  respect 
had  the  advantage  of  prevention  of  winter  killing. 

Mr.  Brown,  of  Brown  County,  Indiana,  had  been  experimenting  with 
wheat  for  fifteen  or  twenty  years,  and  has  adopted  a  theory  of  a  smalls 
quantity.  Two  years  ago  winter  wheat  was  raised  entirely,  15, 16, 18 
bushels  to  the  acre ;  two  years  ago  he  sowed  one-half  of  "the  field  in 
wheat,  one-half  bushel  to  the  acre,  and  one-half  at  three  pecks  per  acre^ 
and  the  half  bushel  seeding  yielded  the  most  per  acre.  Practice  in 
Eastern  Indiana  is  to  sow  a  bushel  and  a  half  to  two  bushels;  with 
broadcast  they  find  that  it  will  freeze  out,  hence  drilling  is  generally 
adopted. 

Mr.  Foster  found  that  with  black  lands  he  could  hardly  broadcast  at 
all,  because  of  freezing  out,  and  broadcasting  has  almost  been  aban- 
doned. A  bushel  and  a  half  to  the  acre  is  about  the  quantity.  They 
are  now  experimenting  to  know  whether  a  bushel  or  a  bushel  and  a 
half  is  the  better  quantity.    He  sows  a  bushel  and  a  peck. 

Mr.  Page  had  experimented,  at  the  University  of  Virginia,  with  half 
a  bushel,  three  pecks,  bushel,  and  a  bushel  and  a  half.  The  best  result 
was  from  a  bushel  and  a  half,  next  best,  bushel,  and  so  on,  three  pe<;ks 
being  better  than  one-half  bushel.  In  regard  to  drilling,  his  land  was 
poor,  and  he  had  found  very  little  diflPerence  between  the  fertilizers 
sown  broadcast  and  wheat  broadcast,  or  fertilizers  applied  in  same 
quantity  with  the  drill,  though  he  made  rather  more  fh)m  wheat  sown 
broadcast. 

Dr.  Elzey  stated  that  throughout  Southwestern  Virginia  experi- 
ments had  uniformly  been  in  favor  of  the  practice  of  drilling  in  the 
guano  with  the  wheat. 

Mr.  Jackson,  of  Tennessee,  doubted  whether  the  use  of  the  drill  paid; 
he  had  used  the  drill,  but  found  it  too  slow.  A  colored  man  on  a  mule 
sowing  broadcast  keeps  up  with  ten  double  plows,  and  when  they  close 
at  night  everything  is  up.  With  the  other  plan  he  had  never  been  able 
to  get  a  gain  exceeding  two  bushels  to  the  acre  with  a  drill,  hence  he 
had  discarded  the  drills  because  broadcasting  was  productive  of  better 
net  results. 

Mr.  Beverly.  May  I  ask  how  much  you  get  to  the  acre  with  that 
sort  of  cultivation  ? 

General  Jackson.  From  20  to  25  bushels  to  the  acre. 

Colonel  Beverly.  How  much  seed? 

General  Jackson.  A  bushel  and  a  half  broadcast  as  near  as  we  can; 
it  may  run  to  a  bushel  and  three  pecks,  our  object  being  to  make  the  most 
l>er  hand,  and  not  the  most  per  acre.  I  will  compare  with  any  grain- 
drill  in  that  section  of  the  country  as  to  the  net  results  going  into  the 
pocket. 

Professor  Hedges  said  in  1832  he  was  in  Tennessee,  near  Batavia, 
when  he  met  a  farmer  of  great  observation,  who  made  more  wheat  than 
the  rest  of  his  neighbors.  The  secret  was  he  always  put  on  from  one 
to  two  pecks  more  than  his  neighbors.  His  measure  is  a  bushel  and 
three  i)ecks.  He  always  selected  his  finest  and  largest  seed.  He  would 
take  his  sack  of  wheat  and  sit  on  the  head  of  a  barrel  and  throw  the 
wheat  out  with  an  oscillating  motion,  and  you  could  see  the  seed  fall 
pretty  close  together,  but  you  would  not  see  any  oats  fall  with  the 
wheat,  for  they  were  too  light. 

Mr.  liEYNOLDS  said  the  general  practice  of  the  most  intelligent 
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• 

farmers  is  the  best  rule  to  observe  in  regard  to  these  questions,  and  it 
is  tbe  practice  of  nine-tenths  of  the  best  fanners  of  Ohio,  Illinois,  and 
Indiana  to  use  the  same  quantity  of  seed,  and  to  drill  it.  Nine-tenths 
of  the  Dakota  fanners  broadcast  it  so  as  to  keep  the  weeds  from  chok- 
ing the  wheat.  With  regard  to  the  quantity  of  seed,  nine-tenths  of  the 
fifkrmers  sow^  between  a  bushel  and  a  bushel  and  a  half.  His  recollec- 
tion  was,  a  bushel  and  three  pecks,  Olawson  wheat,  with  one  harrow- 
ing in  the  spring,  yielded  a  total  in  four  successive  years  of  205 
bushels  on  one  acre,  and  the  quantity  used  was  a  bushel  and  three 
pecks  to  the  acre. 

Mr.  Aiken,  of  South  Carolina,  spoke  at  length  upon  the  wheat  grow- 
ing of  his  section,  and  of  the  importance  of  being  able  to  control  the 
rost.  He  took  issue  with  Professor  Taylor  relative  to  certain  points,  to 
which  the  professor  replied. 

Mr.  Wright,  of  the  Indian  Territory,  asked  General  Jackson  the  kind 
of  soil  on  which  he  sowed  his  wheat. 

General  Jackson.  Eather  dark  soil ;  black  loam  with  clay  subsoil. 

Mr.  Wright  advocated  drilling,  though  he  thought  General  Jackson 
was  right  for  his  locality.  Temperature,  climate,  and  latitude  had 
much  to  do  with  it.  To  get  rid  of  smut,  he  had  advised  his  neighbors 
to  put  the  wheat  in  brine  that  will  carry  an  egg  or  potato.  The  foul 
seeds  come  to  the  top.  In  this  brine  he  puts  a  little  copperas,  which 
kills  the  smut.  The  wheat,  after  being  soaked  in  this  brine,  should  be 
laid  out  on  the  floor  and  sla<;ked  lime  sprinkled  over  it.  The  wheat  is 
now  coated  with  lime,  and  it  must  be  put  in  the  ground  before  it  gets 
dry. 

Mr.  Jackson.  I  would  inquire  of  the  gentleman  from  the  Indian  Ter- 
ritory, what  would  be  the  increased  yield  in  a  crop  by  subjecting  it  to 
this  process  over  the  ordinary  method  of  fanning  it  f 

Mr.  Wbight.  I  should  say  it  was  nearly  one-third,  because  better 
seed  is  sown. 

Mr.  Jackson.  It  seems  to  me  unless  there  is  a  very  considerable  in- 
crease in  yield  that  it  is  a  very  troublesome  experiment ;  in  preparing 
seed  for  200  acres,  for  instance.  There  seemed  too  great  a  degree  of 
nicety. 

Mr.  Wright.  It  is  very  ea«y  to  prepare  the  seed  for  whatever  you 
require  for  each  day's  work. 

Sir.  Blount.  I  would  like  to  correct  one  thing.  There  are  some  who 
put  smut  and  rust  together.  Smut  attacks  the  head  only.  The  rust 
appears  on  the  leaf.  The  blasted  head  is  caused  by  an  insect  which 
cuts  the  tap-root,  as  I  have  investigated  and  found  to  be  the  faet. 

Professor  Taylor  referred  to  the  importance  of  the  preservation  of 
seed,  and  his  method  of  applying  napthaline  for  destroying  insects 
which  infest  it. 

A  MEMBER  OF  THE  CONVENTION.  I  beg  to  state  that  the  custom  of 
fenning  wheat,  in  order  to  prevent  smut,  is  an  old  one,  with  which  I 
have  been  familiar  for  forty  years. 

On  motion  of  Colonel  Beverly  the  convention  at  4,45  p.  m.  adjourned. 


Monday  Morning,  January  16, 1882. 

The  convention  was  called  to  order  at  11.20  a.  m. 

The  president  announced  the  re<5eipt  of  the  credentials  of  T.  C.  John- 
sou,  of  Gunnison  City,  also  the  receipt  of  a  letter  from  the  merino  sheep 
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breeders,  regretting  that  they  had  not  time  to  select  their  delegates  for 
the  convention.  The  first  address  to  be  made  this  morning  will  be 
by  Professor  Hedges,  upon  the  sugar  industry  of  the  United  States. 
Following  that  wiU  be  an  essay  on  the  cereal  capacity  of  the  Indian  Ter- 
ritory, by  General  Porter.  The  third  paper  will  be  the  history  and  value 
of  agricultural  statistics,  by  Professor  Blue,  and  the  last,  "National 
and  international  crop  reports,''  by  Mr.  Chamberlain.  Colonel  Harri- 
son will  preside  temporarily  this  morning. 

The  chairman  pro  tetnpare  introduced  Mr.  Hedges  to  the  convention. 

Mr.  Hedges.  I  have  been  delegated  to  appear  here  this  morning  for 
the  purpose  of  presenting,  a«  weU  as  I  may  be  able,  a  subject  the  im- 
portance of  which  it  is  difficult  to  comprehend,  and  which  I  approach 
with  a  great  deal  of  diffidence. 

Though  I  left  the  farm  earlier  than  most  men,  yet  I  have  clung  close 
to  it  up  to  the  present  hour,  and  no  man  has  greater  interest  in  the  prog- 
ress of  agriculture  than  I. 

There  naturally  came  to  me,  on  the  early  introduction  of  this  cane 
into  the  country,  a  desire  to  know  more  about  it,  and  the  part  it  was 
destined  to  take  in  the  development  of  our  resources. 

I  read  the  reports  of  Governor  Hammond,  of  South  Carolina,  in  1856, 
and  became  much  interested  therein.  I  had  the  pleasure  of  a  corre- 
spondence with  him,  and  in  one  of  my  letters  I  put  the  question  to  him, 
"Do  you  consider  that  this  cane"  (which  was  then  the  Chinese  va- 
riety) "is  to  be  a  staple  crop  of  this  country?"  His  reply  was,  "I  have 
no  earthly  doubt  of  it."  Then  to  me,  as  a  farmer,  a  mechanic,  and  a 
manufacturer,  came  the  determination  to  help  it  forward  as  best  I 
might.  At  first,  like  the  miner  in  the  mountains  seeking  fur  gold,  I 
found  traces  of  the  precious  metal.  I  found  the  "colored  dirt,"  and 
now  I  have  found  the  gem  itself,  the  evidence  of  which  you  «ee  before 
you  [referring  to  samples],  collected  from  a  wide  area  of  this  country. 

Owing  to  the  agitation  of  this  subject  throughout  the  Mississippi 
Valley,  and  owing,  moreover,  to  the  drought  that  had  attacked  the 
sugar-cane  of  Louisiana,  the  planters  of  that  section  determined,  some 
time  since,  to  make  the  experiment  of  substituting  sorghum  for  the  c^ne, 
and,  anxious  to  know  the  results  of  these  experiments  before  the  meet- 
ing of  the  Cane  Growers'  Association,  I  recently  made  a  trip  to  Louis- 
iana to  gather  all  obtainable  information  upon  the  subject.  I  met  the 
members  of  that  association,  and  to  them  repeated  the  story  of  sorghum, 
and  at  my  solicitation  they  sent  delegates  to  the  association,  and  if  it 
please  the  convention  to  hear  the  report  of  the  leading  men  who  at- 
tended that  body,  I  will  have  it  read. 

The  secretary  read  as  follows : 

Mr.  T.  W.  NicoLy  of  LoaiBiana,  then  read  the  following  important  oommanication : 

Mr.  PRRSmENT  AND  GENTLEMEN :  Having  engaged  daring  the  past  Bummer  to  a  small 
extent  in  the  cnltivation  and  manipulation  of  orange  sorghnm  cane,  I  wonld  reepeck- 
fnlly  ask  the  attention  of  the  convention  to  some  remarks  and  data  on  that  now  ail- 
important  subject. 

In  a  great  country  like  ours,  where  every  article  of  food  for  mankind  is  prodaoed, 
and  where  it>s  agricultural  products  exceed  that  of  any  other  country  in  the  world,  it 
would  seem  strange  that  sugar  (which  is  consumed  by  everybody)  has  received  so  little 
of  our  attention  as  an  agricultural  industry.  We,  in  Louisiana,  in  developing  sngar 
growth,  have  had  much  to  contend  with,  the  principal  things  of  which  consisted  in 
reclaiming  our  lands  from  overflow,  and  the  introduction  of  machinery  in  manipniation. 
You,  I  apprehend,  with  your  national  reputation  for  enterprise  and  energy,  have  paid 
most  attention  to  the  propagation  and  production  of  the  cereals,  or  staff  of  life,  now 
controlling,  as  you  do,  the  price  of  grain  in  the  markets  of  the  world.  But,  my  ft'ieudfi, 
we  Americans  find  that  to  mak&  life  comfortable  we  must  have  the  <*  sweets"  of  life* 
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We  all  know  tbe  history  of  the  lotrodnotion  of  the  beet-root  Into  Earopean  oonntries, 
the  fostering  eare  with  which  Germany,  France,  and  Rnssia  guided  and  gradually  ad- 
Yanced  sugar  culture,  until  to-day  those  countries  not  only  produce  ail  their  own  sweets, 
but  actually  enter  into  competition  with  that  great  sugar  country,  the  Indies.  In  the 
early  colonial  days  of  our  country  a  piemium  was  offered  to  those  settlers  who  engaged 
in  the  production  of  grain.  Well,  as  I  said  before,  our  capacity  for  grain  production 
baa  assumed  immense  proportions,  and  we  have  never  a  fear  in  the  future  but  that 
production  will  keep  pace  with  increased  population,  and  certain  it  is  that  a  great  na- 
tion will  never  suffer  so  long  as  food  is  plenty  within  her  borders.  But,  gentlemen, 
let  us  examine  the  statistics  and  see  if  sugar  is  plenty.  Surely,  aye,  positively  not, 
when  we  produce  only  12  per  cent,  of  the  quantity  consumed.  Then  it  were  time  to 
study  the  subject,  and,  if  I  know  our  people,  if  I  am  not  wofally  disappointed  in  the 
tremendous  enterprise  I  have  witnessed  en  route  to  your  Queen  City  and  in  your  conn- 
try,  I  say,  then,  we  are  equal  to  the  emergency ;  and  if  we  declare  that  we  are  equal 
to  the  task,  where  is  the  remedy  f  Well,  we  are  doing  our  best  in  Louisiana;  we  are 
fertilizing,  building,  improving,  and  husbanding.  But  our  country  has  been  a  sugar- 
cane eountrv,  and  when  I  say  sogar-cane  I  mean  that  specimen  brought  many  years 
back  from  the  tropics,  brought  into  our  country  almost  accidentally,  and  when  finally 
introduced  here  fourd,  of  course,  to  be  an  exotic,  and  surrounded  by  all  the  troublt-s  of 
a  new  agricultural  plant,  the  history  of  which  I  might  dwell  upon,  but  which  is  not  the 
purpose  here,  for  we  have  to  deal  with  only  stubborn  facte  and  positive  results. 

Mr.  Hedges  and  other  gentlemen  in  this  country  have  discovered  another  sngar-pro- 
dacing  cane  which,  in  the  opinion  of  many  in  our  section  of  country,  bids  fair  in  the 
near  future  to  enter  largely  as  an  important  factor  in  saccharine  products. 

During  last  summer  and  spring  we  found  oufselves  with  small  crops  of  stubble  and 
indifferent  stands  of  plant  cane,  and  several  of  our  planters  bought  of  your  orange  cane, 
with  a  view  to  giving  the  mooted  question  a  thorough  investigation.  The  season  was 
late  and  we  were  suffering  with  drought,  and  made  a  very  poor  stand  all  round,  many 
not  getting  sofiBcient  to  pay  a  trial  in  the  sugar  house,  but  I  persevered  and  finally 
got  a  good  stand  of  cane  on  1.81  acres  of  land,  which  I  ground  and  manufactured  into 
sirup  with  the  following  result,  which  was  duly  published  in  our  county  paper,  and 
which  I  have  brought  along  here.  Owing  to  the  tact  that  our  refinery  was  disordered 
(having  some  improvements  under  way)  we  did  not  boil  for  gain,  but  satiRfied  our- 
selves as  to  the  financial  result  of  the  trial.  Just  below  ns  on  the  river,  Mr.  Williams, 
of  Oakley  plantation.  Saint  Gabriel  Point,  got  a  very  nice  sugar,  which  brought  him  Si 
eents  in  the  New  Orleans  market,  being  graded  as  good  common  second  sugars.  Cap- 
tain Brown,  of  Anchorage  plantation.  Port  Allen  post-ofiice,  made  a  strictly  prime 
second,  or  common  off  white.  In  neither  instance  did  these  gentlemen  give  me  their 
tonnage,  hence  I  cannot  give  as  good  an  exhibit  (owing  to  their  bad  stands)  as  some 
which  follow.  *  *  *  It  will  be  noted  from  the  table  that  from  one  acre  $30  net  was 
realized,  quite  a  handsome  net  revenue  from  a  first  trial.  Now,  on  this  same  1.81 
acres  of  land  I  boused  the  heads  and  intend  shortly  to  thrash  out  the  seed,  weigh  it 
and  pass  it  to  the  credit  side  of  statement.  Again  let  me  say  that  from  the  first  crop 
stubble  there  grew  a  luxuriant  second  crop,  which,  owing  to  the  lateness  of  the  sea- 
son, I  fed  to  our  stock  until  frost  killed  it.  I  am  satisfied  from  my  experience  that 
two  crops  of  orange  cane  can  be  grown  and  manufactured  into  sugar  or  sirup. 

Now,  gentlemen,  tbe  sorghum  interest  is  a  new  one  to  you ,  as  wellas  to  ourselves,  and 
let  mu  warn  yon,  from  the  large  experience  which  we  have  had  in  sugar  cane,  that 
you  may  not  travel  over  the  same  ground  we  have,  commit;  the  same  errors  we  have. 
A  slight  allusion  to  the  management  of  a  large  sugar  estate  will  best  exemplify  my 
meaning.  Taking  an  estate  comprising  (in  area)  1,300  acres  in  all  and  900  in  cultiva- 
tion. We  have  in  one  building,  central  sugar  factory,  over  $40,000  in  machinery, 
leaving  out  cost  of  original  plant  and  general  plantation  improvements.  We  keep 
these  improvements  insured  constantly,  out  only  use  them  60  or  75  days  out  of  ^^5. 
Now  add  to  this  interest  on  cost,  wear  and  tear  on  machinery,  and  tax,  and  we  have 
an  annual  expense  of,  say  : 

Interest  on  $40,000  for  nine  months $2,400 

Wear  and  tear  lying  idle,  say  5  per  cent 1,500 

Annual  improvements 500 

$4, 400 

Whether  the  buildings  be  small  or  large,  the  rule  operates  in  proportion,  and  esti- 
mating the  value  of  sugar  houses  in  Louisiana  at  $10,000,000  we  have  an  annual  loss 
jof  say  $1  300,000.  As  a  strictly  agricultural  people  this  is  radically  wrong,  and  we 
are  rapidly  coming  to  the  conclusion  that  a  change  must  be  made,  and  that  change 
irill  be  made  in  this  wise :  Large  estates  will  be  cultivated  on  the  co-operative  plan, 
they  will  be  divided  op  into  small  holdings  and  the  cane  brought  to  mill  and  sold 
to  the  *'  central  factory,''  and  very  soon,  instead  of  having  a  sugar  manufactory 
on  each  farm,  we  will  have  them  only  at  intervals,  covering  such  territory  as  the 
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capacity  of  the  nulls  in  their  maximum  will  demand.  This  is  the  plan  of  the  fn- 
ture  and  we  will  very  soon  have  a  home  for  thousands  in  sugar,  whereas  but  lately 
these  same  lands  were  non -producing.  When  the  beet  culture  was  first  inangnrat<ed  in 
France  the  farmer  then  borrowed  his  ideas  from  the  Indies  and  fell  into  the  same  path 
til  at  we  have  followed  for  three-quarters  of  a  century.  We  all  know  the  failnres  in 
IfYance  at  the  start,  and  we  also  know  that  it  was  through  the  intervention  of  the  gov- 
ernment, the  expenditure  of  large  sums  of  money  in  central  faetories  that  finally  made 
the  cultare  and  manufacture  of  the  beet  a  success  there  ;  so  let  us  warn  you — central- 
ize your  sorghum  culture — put  central  factories  where  tons  enough  of  the  cane  can  be 
produced  to  justify  the  erection  of  machinery  perfect  and  modern  and  of  lar^e  capac- 
ity. I  could  extend  this  paper  to  volumes  in  giving  items  as  to  the  mauipnlation  of 
sorghum  juice,  but  will  say  that  the  mode  is  absolutely  similar  to  sugar  cane  juice,  and 
in  the  near  future  we  hope  to  become  so  identified  with  you  as  sugar  growers  th^U  from 
time  to  time  we  can  forward  to  you  such  data  as  you  may  require.  In  your  new  de- 
parture, on  the  very  threshold  of  your  industry,  I  say,  adhere  to  the  prodnctioa  of  purs 
sirup  and  sugar.  We  give  it  to  yon  as  our  experience  that  pure  sugars  can  be  ma^le 
froni  sorghum  and  sugar  cane  without  tbe  introduction  of  deleterious  chemicals. 
Avoid  the  insinuating  speculator  who  would  induce  yon  to  use  them.  We  owe  it  to 
our  posterity  to  produce  health-giving  food,  and  I  olft*r  it  as  a  prediction  that  uuleae 
you  do  as  we  do  in  Louisiana,  manufacture  a  pure,  unadulterated  sugar,  your  new- 
found industry  will  amount  to  nothing. 

It  is  with  feelings  of  gratefulness  that  we  come  here  at  your  solicitation.  We  greet 
you  as  fellow-farmers  of  a  common  farming  country,  for,  indeed  it  is  true  that  the 
farmer  in  his  noble  calling  is  the  solid  rock  <»f  our  country.  We  sincerely  hope  that 
in  the  near  future  sugar  wiU  not  be  solely  a  Louisiana  crop.  We  are  not  a  selfish  peo- 
ple,^ and  being  assured  that  you  are  not,  we  look  forward  to  the  day  when  the  sweets 
of  life  (sugar)  shall  be  as  much  a  product  on  tbe  wintry  banks  of  your  great  lakes  as  it 
is  now  in  one  narrow  little  country  down  South,  where  the  sugar-cane  has  been  known 
to  blossom,  teeming  in  richness  of  saccharine.  Then,  friends,  let  us  hope  that  this  new 
industry  of  yours  will  prove  as  great  a  success  as  it  deserves,  and  that  there  will  soon 
be  as  much  sugar  produced  in  our  country  as  we  consume.  With  thanks  for  yonr  at- 
tention to  my  remarks  I  will  close. 

You  will  perceive  at  this  day  in  the  West  there  were  many  who 
doubted  whether  Louisiana  would  meet  us  half  way.  We  had  cheer- 
fully extended  the  hand  of  fellowship,  and  we  expei'ted  it  in  return 
from  the  farmers  of  that  State,  and  hoped  that  this  would  insult  in  the 
certain  progress  of  this  great  industry.  We  only  lack,  gentlemen,  such 
skill  and  steady,  straightforward  effort  as  will  make  this  movement  a 
success.  We  want  no  inflation ;  no  exaggerated  accounts ;  nothing  of 
the  kind,  sir ;  we  want  to  go  to  the  bed  rock.  This  industry  vnll 
acquire  prominence  through  the  example  of  many  of  our  Western 
men  like  Bozarth,  of  Cedar  Falls,  Iowa,  Hon.  Seth  H.  Kenny  and  S. 
A.  Stout,  of  Kansas.  Mr.  Stout  has  been  more  recently  in  tlie  business 
than  the  other  gentlemen  whose  names  I  have  mentioned.  They  all 
learned  their  business  thoroughly,  and  made  it  a  great  success,  and  the 
result  of  their  labors  ha*  been  to  lay  by  money  every  year. 

Mr.  Kenny,  who  is  the  vice-president  of  our  agricultural  associa- 
tion, said  to  me  recently,  "  I  have  cleared  about  $3,000  this  year."  He 
started  years  ago  with  a  little  mill  and  worked  up  until  he  made  83,000. 
This  year  he  is  working  up  to  two-thirds  the  capacity  of  his  mill,  aod 
will  probably  lay  by  about  $5,000,  then  he  will  be  compelled  to  hold 
back,  for  I  question  whether  he  can  get  hold  of  enough,  cane  immedi- 
ately to  extend  his  work  much  more. 

Mr.  Bozarth's  sugar  [indicating]  is  here.  He  sent  us  four  barrels  to 
Saint  Louis.  This  was  swung  off  by  the  centrifugal,  as  appears  by  the 
report  I  have.  When  this  sugar  was  shown  to  the  merchants  on  its 
arrival  in  Saint  Louis,  they  said  it  was  worth  teo  much  for  them  to 
buy  it.  If  we  were  to  buy  that  we  should  not  refine  it,  but  put  it  on 
the  market.  We  buy  coarser  sugar  than  this  for  purposes  of  refine- 
ment. Mr.  Bozarth  was  able  to  sell  this  sugar  at  8^  cents,  but  Mr. 
Belcher  said  it  will  not  find  a  market  in  the  city,  as  all  the  buyers  would 
like  probably  this  or  that  [indicating  coarser  grailes].    They  would 
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not  give  what  it  was  worth.  Mr.  Bozarth  has  this  year  added  100 
acres. 

It  will  be  proper  for  me  to  make  some  reference  to  what  I  have  heard 
at  this  convention.  These  are  the  kind  of  men  I  like  to  talk  with — 
thorough,  practical  men,  who  are  familiar  with  this  question  which  we 
are  considering. 

Mr.  Bozarth  has  a  fine  farm  5  miles  from  Cedar  Falls.  On  this  farm 
he  produced  his  sorghum,  and  with  the  proceeds  bought  cattle.   He  said . 

I  accnmnlated  money  every  year,  and  a  few  years  ago  I  coDclnded  I  was  makiug 
my  money  on  cattle.     I  Btopped  the  sorfthnm  work  and  let  it  all  drop ;  sold  my  ap- 

r^ratns  and  tried  cattle  alone.  At  the  end  of  two  years  I  had  not  made  a  dollar,  and 
weiit  back  to  sorghum,  and  for  two  years  I  have  cleared  nearly  |3,000  a  year,  putting 
np  the  works,  and  starting  with  200  acres,  and  now  have  400  acres  of  sugar,  and  my 
works  are  mn  by  steam. 

This  increase  in  the  extent  of  his  production  his  experience  qualifies 
him  to  make,  and  he  will  make  it  a  success.  Mr.  Bozarth  says  that  in 
all  business,  and  it  is  a  very  singular  expressioD,  ^^  If  a  man  is  to  suc- 
ceed, he  must  go  after  success  as  he  would  after  a  wife ;  he  must  fall 
in  love  with  the  girl,  and  hug  to  her  through  life.''  I  say  through  the 
reports  of  this  association  that  every  farmer  could  do  likewise  and  ac- 
cumulate property  by  adhering  to  business  and  make  it  a  success. 
Make  it  a  first  consideration  in  your  efforts..  In  the  morning  think  the 
first  thing  of  your  cane  crop.  The  seed  has  been  in  the  past  too  much 
a  matter  of  secondary  consideration.  It  has  been  kept  out  in  the  field. 
In  Louisiana  they  waited  to  see  if  the  stubble  would  not  come  up,  and 
then  waited  till  it  was  too  late  to  plant  the  cane.  You  cannot  plant 
too  early,  it  is  your  money-making  crop,  and  you  must  not  wait  until 
it  is  too  late  to  plant.  The  experience  of  Mr.  Stout  is  the  same  as  that 
of  Mr.  Kenny.  This  is  the  type  that  is  to  be  taken  5  select  a  man  of 
experience  in  our  business.  Many  men  had  larger  crops  than  these 
farmers,  but  none  so  great  a  per  cent.  Look  at  Louisiana  twenty  years 
ago,  and  lopk  at  her  now  I  What  a  difference  I  have  observed  between 
that  time  smd  the  present.  Inasmuch  as  I  am  the  only  representative 
of  Louisiana  here,  1  will  say  this :  If  Louisiana,  with  her  present  con- 
dition, had  not  the  protection  which  the  government  affords,  she  would 
sink  out  of  sight  in  a  year. 

I  had  a  confidential  conversation  with  one  of  Louisiana's  first  men 
recently,  one  of  her  largest  capitalists,  and  he  said  to  me,  that  from 
the  upper  sugar  districts  to  the  coast,  that  there  was  not  one  planter 
who  could  pay  his  debts  if  pushed.  We  are,  he  said,  all  poor ;  we  had 
to  rebuild  our  sugar  establishments  in  Louisiana.  The  bankers  of 
Louisiana  loaned  us  the  money  to  rebuild  them.  They  could  not  be  re- 
built on  the  old,  cheap  plan,  but  new  factories  had  to  be  erected  in  ac- 
cordance with  the  improvements  of  the  day,  at  a  heavy  expense,  so  as 
to  enable  them  to  roll  out  the  refined  white  sugar,  suited  to  the  de- 
mands of  the  time,  and  it  is  necessary  that  they  should  have  this  help 
in  order  to  swing  out  from  the  centrifugal  this  Louisiana  sugar  from 
the  cane.  No  other  foreign  element  than  the  lime  and  the  sulphur 
fumes  are  applied  down  there,  and  you  see  them  throwing  the  sugar 
but  in  great  snow-banks,  with  ten  or  a  dozen  men  at  work.  They  had 
to  incur  an  enormous  debt  to  get  the  machinery  to  do  this.  And  now 
if  they  can  be  supported  for  a  time,  until  liberated  from  this  heavy 
debt,  get  their  lauds  improved,  and  get  the  help  they  need  from  the 
North,  they  may  be  able  to  attain  great  success  if  you  stand  by  them. 
,  The  Chairman.  Is  the  sugar  by  that  process  bleached  with  sulphur 
fames  f 
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Mr.  Hedges.  Yes,  sir.  There  is  no  special  method  for  treating? 
sugar.  They  have  been  treating  sugars  these  hundreds  of  years,  and 
in  all  my  reading  I  have  ibund  that  there  is  but  one  straightforward 
method  to  bleach  the  juice.  They  first  pour  it  through  a  machine  in 
which  there  are  fumes  of  burning  sulphur,- which,  on  being  passed 
through  water,  produces  sulphurous  acid,  and  in  which  the  juice  being^ 
thrown  down  into  a  spray  is  bleached,  aud  the  first  step  aft«r  that  is 
to  simply  treat  it  with  lime,  boil  it  down,  and  nothing  else.  Of  course^ 
all  juice  from  Louisiana  is  boiled  down  in  the  vacuum,  which,  you 
will  all  understand,  takes  off  the  pressure  of  the  atmosphere  and  enables 
them  to  boil  at  a  low  temperature — temperature  of  about  140^,  no 
hotter  than  our  morning's  coffee.  The  reason  for  this  is  that,  should 
it  be  boiled  at  a  high  temperature,  it  is  converted  into  what  is  known 
as  "  caramel." 

Mr.  GiLHAM.  Will  the  same  process  that  the  Louisiana  planters  em- 
ploy for  clarifying  and  whitening  their  sugar  do  for  whitening  the 
sugar  of  sorghum  T 

Mr.  Hedges.  It  will ;  if  they  ^n  produce  the  same  quality  of  cane, 
then  the  same  process  will  produce  the  same  results. 

Mr.  GiLHAM.  I  shall  ask  two  or  three  more  questions  before  I  get 
through,  and  before  the  points  pass  out  of  mind.  What  kind  of 
soil,  in  your  experience,  is  .the  best  for  producing  this  kind  of  canet 

Mr.  HEDaES.  My  observation  is  that  a  calcareous  soiL  in  which  sand, 
loam,  and  clay  are  combined,  or  a  sort  of  mixed  soil.    If  yon  go  into  a 
bare,  sandy  soil  it  is  probable  that  you  may  fail  in  some  very  dry  sea- 
sons.   The  sandy  soil  of  New  Jersey,  for  instance,  has  produced  good 
results.    As  regards  fertilizers  I  will  say  that  this  crop  is  one  of  the 
most  sensitive  crops  in  the  world  where  fertilizers  are  used.    Some 
years  ago  I  received  canes,  in  sections  of  about  six  inches,  from  Utah, 
from  an  intelligent  gentleman  who  used  to  act  as  correspondent  of 
mine,  and  the  juice  of  these  samples  was  as  saline  as  our  hotel  sonps 
are.    Of  course  it  partook  of  this  flavor  from  the  soil  in  which  it  was 
grown ;  and  it  is  a  fact,  which  is  well  for  us  to  understand,  that  in  fer- 
tilizing, the  greatest  care  should  be  observed,  and  here  comes  in  the 
value  of  agricultural  stations,  to  whose  work  I  look  as  the  salvation  of 
our  sweetness. 

Mr.  GiLHAM.  What  would  you  consider  the  best  methods  of  proced- 
ure to  insure  success  to  the  common  farmer? 

Mr.  Hedges.  I  should  advise  the  small  farmer  to  attempt  small 
works  at  first,  and  increase  his  works  as  success  increases.  His  cane 
should  be  cut,  at  the  proper  time,  and  he  should  go  forward  8tea<lily  in 
that  lifte,  seeking  the  advice  and  studying  the  writings  of  Uiose  who 
have  been  successful. 

Mr.  GiLHAM.  I  wish  to  ask  you  right  there  in  regard  to  books. 
There  is  a  great  deal  written  in  books  that  is  not  true,  and  what  our 
common  farmers  want  is  facts.  What  do  you  consider  the  best  quality 
of  seeds,  what  are  theseveral  varieties,  and  what  are  the  best  for  dif- 
erent  soils  in  this  country? 

The  Chairman  pro  tempore.  If  the  gentleman  will  allow  me,  I  think 
it  might  be  better  to  let  Mr.  Hedges  get  through  with  his  address,  and 
then  there  will  be  an  opportunity  to  ask  him  questions. 

Mr.  GiLHAM.  But  it  is  importa^nt  that  we  should  take  these  points 
np  as  they  occur  and  discuss  them,  otherwise  we  might  neglect  them, 
after  the  speaker  has  finished. 

Mr.  Chaieman  pro  tempore*  The  gentleman  must   not   misunder-  ' 
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Stand  me ;  of  course  there  can  be  no  objection  if  Mr.  Hedges  is  willing 
to  be  interrupted. 

Mr.  Hbdobs.  I  have  no  particular  boundary  for  my  address ;  I  wish 
to  speak  to  the  pleasure  of  the  convention. 

Mr.  GiLHAM.  I  feel  that  Mr.  Hedges  is  a  servant  of  the  people,  and 
I  think  I  can  safely  say  that  he  is  willing  to  answer  the  questions  of 
any  gentleman  present. 

Mr.  Hedges.  The  question  is  quite  germane  to  the  inquiry,  and  in 
answering  it  I  will  say,  with  regard  to  the  seed,  that  I  have  watched 
them  closely,  and  that  they  have  become  as  voluminous  in  names  as  it 
is  x>ossible  to  imagine,  and  my  answer  to  inquiries  of  this  nature  is 
this :  From  my  present  view  and  knowledge  of  the  subject  I  would 
plant  but  two  varieties  in  all  latitudes  south  of  about  Springfield,  111,, 
the  Early  Amber  and  Early  Orange ;  I  would  plant  them  both  for  the 
reason  that  the  Amber  will  give  you  earlier  working,  while  the  Orange 
will  follow  it  and  give  you  later  working,  and  a  larger  crop  ordinarily, 
foe  it  produces  one-third  more  to  the  acre,  while  it  contains  quite  as 
much  sugar.  South  of  the  mouth  of  the  Ohio  River  the  Orange  will 
ripen  early  enough.  The  Amber  cane  is  tender  compared  with  the 
.Orange,  for  two  reasons,  the  first  is  that  the  shell  of  this  cane  is  thin 
and  is  more  susceptible  to  the  sun's  rays  on  this  account,  while  the 
sliell  of  the  Orange  is  heavier,  and  is  covered  from  joint  to  joint  with  a 
thicker  coat,  which  protects  it  from  these  rays ;  and  the  same  reasons 
might  apply  to  the  effects  of  frost,  for  it  seems  as  though  nature  had 
intended  it  for  a  more  southern  climate,  being  a  later  cane,  by  famish- 
ing it  with  this  overcoat  for  the  frosty  nights. 

Mr.  A.  0.  BoYNTON,  of  Pine  Hill,  Tex.,  who  made  the  best  sugar 
from  sorghum,  and  which  polarized  97  per  cent.,  found  that  his  Amber 
cane  suffered  severely  as  soon  as  the  weather  became  hot  and  dry. 

The  Chaibman  pro  tempore.  If  the  Chair  comprehends  the  last 
question  I  do  not  think  that  Mr.  Hedges  has  answered  it  exactly.  We 
know  that  in  Louisiana  the  principal  profit  is  on  sugar,  and  the  molasses 
is  incidental.    Now,  if  sorghum  was  grown  here  would  that  be  the  case  t 

Mr.  Hedges.  In  New  Jersey  the  people  have  so  much  faith  that  it 
will  be  the  case  that  they  recently  contracted,  I  understand,  for  1,200 
acres  of  sorghum  to  be  delivered  next  season. 

The  Chairman  pro  tempore.  You  have  been  telling  us  something 
about  the  manufactures  in  the  West. 

Mr.  Hedges.  I  have  referred  to  Louisiana.  So  far  as  the  West  is 
concerned,  I  can  state  nothing  beyond  the  rei>orts  that  I  have.  The 
past  season  the  works  at  Faribault,  Minn.,  have  made  a  large 
amount  of  sugary  this,  however,  was  by  the  use  of  coal  filters,  a 
vacuum-pan,  and  centrifugal.  I  know  of  no  particular  instance  among 
the  mass  of  farmers  where  this  industry  has  been  taken  up  and  pur- 
sued for  a  sugar  product,  but  this  is  probably  owing  to  the  fact  that 
their  molasses  sells  so  readily  and  at  such  a  profit.  I  will,  with  the 
consent  of  the  convention,  read  the  report  of  a  gentleman  from  Illinois, 
Professor  Scoville,  who  has  given  considerable  attention  to  this  subject : 

Mr.  HJEBGES  read  as  follows : 

Professor  ScoviUe,  of  Illinois,  read  a  paper  on  the  sabject  of  sorghum  sngar,  going 
into  chemical  and  analytical  details  atid  processes  of  maiiufaoturt*,  in  an  interesting 
manner^  giving  as  a  resnlt  of  the  cultivation  of  one  acre  of  cane  the  foUowing : 

600poands  of  sngar,  at  8  cents  perponnd • $48  00 

85  gallonsof  molasses,  at  40  cents  per  gallon .....••••      34  00 

Total 82  00 
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Expenses |37  50 

Net  profit 45  50 

Sale  of  glacose 20  00 

Total  profit 65  50 

Mr.  Daniels.  Where  did  that  cane  grow  T 

Mr.  Hedges.  At  Champaign,  IlL  Professor  Scoville  has  been  work- 
ing at  this  matter  for  two  or  three  years,  and  jqu  see  that  his  net 
profit  is  $45.50,  and  then  he  has  estimated  the  amount  of  ghicose  sus- 
ceptible of  being  made  from  the  seed  at  $20. 

Delegate  from  Maryland.  Right  there  may  I  ask  yon  a  ques- 
tion ?  I  have  seen  a  statement  that  on  a  Louisiana  plantation  a  lit* 
tie  over  3,000  acres  produced  in  sugar  and  molasses  over  $100,000; 
more  than  was  raised  on  the  great  Dalryraple  wheat  farm  with  seven 
times  the  amount  of  land.  Have  you  any  data  by  which  we  can  get  at 
the  correctness  of  that  I 

Mr.  Hedges.  I  have  not,  sir.  I  have  heard  the  same  thing  stated 
before,  but  I  have  never  seen  the  report  of  the  product  of  an  acre  of 
cane.  There  were  other  statements  of  net  results  besides  that  of  Pro- 
fessor Scoville,  though  not  carried  out  so  carefully.  The  demand  for 
sirups  is  constantly  increasing,  while  the  methods  of  making  sugar 
in  Louisiana  and  in  sugar-houses  of  New  York,  Boston,  Saint  Louis, 
and  in  other  sections  of  the  country,  are  so  improved  that  they  do  not 
make  more  than  40  per  cent  of  molasses  thrown  off  as  they  used  to  do. 
They  granulate  to  a  high  degree,  and  the  molasses  thrown  off  is  not  so 
good  or  pure,  because  the  extra  amount  of  sugar  obtained  detracts 
from  the  value  and  the  quality  of  the  sirup.  I  will  now  have  read 
what  Professor  King  said. 

The  secretary  read  as  follows : . 

I  propose  to  submit  for  year  conBideration  a  few  sample  tests  and  illastrations,  is 
well  as  a  few  qnotations  from  a  reliable  scieDtific  report  of  an  analysin  of  seveDteeo 
samples  made  for  and  reported  to  tbe  board  of  health  of  the  Srate  of  Michigan  by 
Prof.  R.  C.  Kedzie.  I  make  these  few  qnotations  from  an  extended  article  in  the  Lou- 
isiana Sugar  Bowl,  of  December  22  (a  paper  largely  devoted  to  the  sugar  interest). 
This  fnll  report  should  be  carefully  read  by  every  person  who  considers  their  own 
health  important. 

No.  1.  Pure  cane-sugar  sirup. 

No.  2.  Starch-sugar  sirup.  Contains  some  sulphate  of  iron  (copperas),  and  contains 
in  each  gallon  107.25  grains  of  lime. 

No.  3.  The  grocer  called  it  ^'  poor  stuff."  I  have  seldom  seen  an  article  thai  better 
sustained  its  recommendation.  Made  of  starch  sugar,  contains  plenty  of  copperas  and 
297  grains  of  lime  in  a  gallon. 

No.  4.  Nearly  pure  cane  simp. 

No.  5.  Starch-sugar  sirup.    Contains  copperas  and  100  grains  of  lime  in  a  gallon. 

Nob.  6, 7,  S,  All  made  of  starch  sugar.    Contains  sulphate  of  iron  and  plenty  of  lime. 

No.  9.  All  the  members  of  a  family  in  Hudson,  Mich.,  were  made  very  sick  by  eating 
freely  of  this  sirup.  A  starch-sugar  sirup.  Contains  in  the  gallon  71.83  grains  of 
free  sulphnric  acid,  28  grains  of  sulphate  of  iron,  and  363  grains  of  lime. 

No.  10.  Contains  starch  sugar,  copperas  and  lime ;  amount  not  estimated. 

No.  11.  A  starch-sugar  hirup.  Contains  in  the  gaUon  141.9  grains  free  snlphario 
acid,  25  grains  sulphate  of  iron,  and  724.83  ^ains  of  lime. 

No.  12.  Coti tains  starch-sugar,  seasoned  with  sulphate  of  iron  and  lime. 

No.  13.  Starch-hngar.  Contains  in  the  gallon  r>K.48  grains  of  sulphate  of  iron,  63.14 
grains  of  free  sulphuric  acid,  and  440.12  grains  of  lime. 

No.  14.  Starch-sugar.  Contains  in  the  gallon  80  grains  of  free  sulphuric  acid,  38 
grains  of  iron,  and  262.48  grains  of  lime. 

Nos,  15, 16.  Contain  starch-sugar,  sulphate  of  iron,  and  lime. 

No.  17.  Starch  sugar,  sulphate  of  iron,  and  202.33  grains  of  lime. 

A  very  important  element  in  this  discussion  is  the  great  disparity  in  sweetening 
power  between  cane  sugar  and  starch  sugar  or  glucose.  One  pound  of  cane  sugar  has 
the  same  sweetening  power  as  two  and  a  half  pounds  of  glucose.    In  these  starch- 
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sugar  Birnps  the  pablic  is  not  only  treated  to  componnds  loaded  with  forei):^n  and  in  - 
Jarioaa  uiateriale,  bnt  Uiey  lure  enormoasly  cbeatef)  in  the  very  thing  they  seek  to  buy, 
viz.,  the  sweetness.  SuKftrs  and  simps  are  boii>(ht  not  as  articles  of  food  solely,  bnt 
entirely  for  their  sweetness,  and  thns  the  buyer  is  larj^ely  defranded  out  of  the  very 
thing  for  which  alone  he  makes  a  purchase.  The  thought  of  using  sucB  mixtures  as 
a  relish  for  our  food  is  not  very  appetizing.  Some  of  these  dripa  seem  to  be  made  up 
of  about  equal  parts  of  fraud  and  dirt  I  A  faoetious  friend  has  quoted  in  this  connec- 
tion the  old  saying,  *'A  man  must  eat  his  peck  of  dirt  before  he  dies."  If  any  oue  feels 
uneasy  lest  he  be  defrauded  of  *'  his  peck  of  dirt,"  let  him  eat  a  few  gallons  of  No.  11, 
and  he  may  rest  on  his  laurels  for  the  balance  of  his  days. 

My  attention  was  called  to  the  evil  effects  of  these  glaoose  sirups  by  a  business 
fr.end  in  this  city  some  four  years  ago ;  he  said  his  children  were  feverish  and  restless 
at^nigbt,  without  appetite,  and  pale;  he  said  he  was  using  these  drips,  and  that  they 
had  been  eating  freely  of  them ;  I  suggested  a  change  to  sorghum,  which  he  did  and 
found  immediate  relief. 

I  am  aware  that  some  chemists  will  say  that  well-made  glucose  is  not  unhealthy  be- 
oanse,  they  say,  that  nature  in  her  processes  of  digesil'in  transforms  oor  starchy  food 
into  glucose  before  assimilation  takes  place ;  but  will  they  claim  that  nature  uses  sul- 
phnric  acid  and  lime  to  do  itf 

The  Early  Orange  seed  which  he  planted  prodaoed  a  cane  which  did 
niot  turn  red  in  the  center  where  the  Early  Amber  did.  Let  me  say  a 
1  ttle  more  in  regard  to  the  different  varieties.  I  have  just  asked  of  the 
department  for  a  list  of  the  diiferent  varieties  of  cane  which  they  intend 
to  distribute,  and,  looking  down  the  list,  from  a  knowledge  of  all  the 
names  of  all  the  varieties  introduced  by  Mr.  Rhey,  the  African  and  the 
Chinese  variety  called  sorghum,  I  did  not  find  but  one  single  variety 
of  either  of  these  names,  and  that  was  Neeazana  and  Early  Orange. 
The  color  of  the  jnice  and  the  seed  is  similar  to  the  Orange,  and, 
therefore,  they  call  it  the  Early  Orange.  Then  comes  the  Early  Amber 
and  the  Gray  Top  and  the  Honey.  The  Honduras  is  a  ^eeazana,^ 
Liberian  is  another ;  White  Liberian  is  another  name  applied  to  it,  but 
there  is  no  such  cane.  T^ere  is  a  Nesbit  cane  in  variety,  but  Mr.  Stun^jv 
son  says,  "  It  is  hard  to  tell  how  it  got  the  name.'' 

A  MEMBER  (interrupting).  Do  I  understand  that  they  are  names  of 
one  varifety  I 

Mr.  Hedges.  They  are  picked  up.  You  can  select  the  iiaines  you 
please. 

A  MEMBEK.  Are  they  all  of  one  kind  ? 

Mr.  Hedges.  They  iire  of  the  Chinese  or  African  family.  Rhey  num- 
hers  fifteen  varieties. 

A  HE3IBEB.  When  you  select  a  variety  which  do  you  prefer  t 

Mr.  Hedges.  I  would  buy  Early  Amber  and  Early  Orange  for  our 
locality. 

A  MEMBER.  Are  they  African  or  Chinese  f 

Mr.  Hedges.  They  are  both  members  of  the  African  variety.  I  do 
not  think  they  have  the  same  appearance  as  the  Chinese.  Tlie  latter 
has  been  almost  abandoned.    You  see  them  once  in  a  while. 

Now,  in  the  matter  of  the  distribution,  I  hesitate  to  say  anything 
which  would  look  like  instructing  the  department,  but,  at  the  same 
time,  I  have  a  letter  which  I  will  ask  Mr.  La  Dow  to  read,  after  I  have 
briefly  alluded  to  it,  referring  to  the  distribution  of  seeds  by  this  de- 
partment. If  I  had  all  the  varieties  at  once,  I  would  not  scatter  them 
promiscuously  all  over  the  country.  I  would  endeavor  to  acquire  the 
knowledge  which  would  enable  me  to  send  these  various  seeds  to  locali- 
ties to  which  they  were  adapted.  One  locality  is  not  suflScient.  Here 
you  could  not  develop  that  which  in  the  Mississippi  Valley  would  be 
most  productive.  I  would  send  to  the  different  establishments  these 
different  varieties,  and  let  them  report  back.    Then,  if  it  prove  success- - 

838a 9 
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fill,  it  could  be  generally  established ;  bat  if  not  and  they  did  not  suit 
1-he  people,  they  could  be  rejected.  Suppose  it  is  announced  by  some 
speculator  that  he  will  furnish  a  new  kind  of  seed  at  fifty  or  sixty  cents 
a  pound,  a  great  many  will  at  once  respond,  ordering  the  seed,  and  the 
multiplicity  of  names  in  the  country  renders  this  an  e^sy  matter.  My 
advice  would  be  to  send  these  seeds  out  into  the  country  to  persons  who 
will  test  them  and  report  back.  Then  go  forward  and  distribute  to  the 
masses,  but  not  until  then.  Then  you  save  the  people  from  becoming 
the  prey  to  speculators. 

The  following  letter  was  then  read : 

Saint  Louis,  December  29, 1681. 

Dear  Sir  :  The  facts  Gonoeniing  my  little  experiment  with  northern  aot^ar-cane  as 
food  for  live  stook  are  as  follows : 

Early  in  May,  1881, 1  purchased  of  yon  ten  bushels  (GOO-weiffht')  of  sorghnm  seed,  I 
tbiiik  yon  called  it  Early  Amber,  and  sowed  it  broadcast  on  old  timothy  sod,  plowed 
nuder  to  a  depth  of  abont  eight  inches  between  the  15th  of  May  and  20th  of  same 
month.  From  the  tjime  of  planting  until  abont  ipe  8th  of  Angnst,  when  I  cot  thecn»p, 
the  rainfall  in  Saint  Louis  County  was  almost  imperceptible,  x^btwithstanding  the 
dry  season  the  cane  grew  finely  and  maintained  a  rich  green  color.  The  crop  was  cot 
with  an  ordinary  Wood's  mower.  Jost  after  the  cane  tasseled,  and  after  lying  upon 
the  ground  for  four  or  ^ve  days,  I  had  it  bound  in  large  bundles  and  stacked  it  as  I 
would  have  done  with  wheat  ur  oats. 

About  the  middle  of  November  I  hauled  one  stack  into  my  bam  and  commenced 
feeding  it  to  my  stock,  consisting  of  cows,  horses,  Shetland  ponies,  and  sheep ;  they 
all  ate  it  ravenously,  and  1  have  nerer  seen  them  in  better  health  or  looking  better  at 
this  season.  My  cows  in  milk  and  work  horses  are  fed  grain  also,  but  the  other  stock 
have  subsisted  upon  cane  fodder  alone  since  the  middle  of  November.  Prior  to  the 
middle  of  November  I  had  been  feeding  corn  fodder  to  my  milch  cows  with  two  feeds 
of  com  bran  per  day ;  npon  substituting  cane  for  fodder  an  increase  of  about  25  per 
cent,  in  my  butter  product  was  at  once  perceptible.  I  planted  ten  acres  of  com  for 
fodder  abont  same  time  the  oane^seed  was  planted  anc(  upon  the  same  character  of 
soil.  The  former  grew  only  about  three  feet  high  and  dwindled  to  abont  nothing 
under  the  combined  efforts  of  dronght  and  heat,  when  as  has  been  heretofore  said,  the 
cane  flourished  and  produced  a  large  crop.  Both  cane  and  corn  were  sowed  broadcast 
and  covered  with  an  ordinary  farm  harrow. 

In  repeating  the  experiment  1  should  prefer  to  use  a  wheat  drill,  as  I  am  satiafiedtbe 
crop  would  be  improved  by  this  method.  The  cane  came  out  of  the  stack  in  prime 
condition,  and  I  observed  no  tendency  to  rot  or  mold.  A  friend  of  mine  who  made 
the  test  describes  the  stalk  as  tasting  like  sweet  pickle. 

I  think  I  made  a  mistake  in  not  sowing  more  seed  to  the  acre,  a  little  over  one-half 
bnshel  being  the  amount  I  need,  but  even  under  this  mistake  I  never  aaw  land  cleaner 
and  better  prepared  to  sow  erass-seed  than  this  was  when  the  crop  was  removed. 

I  cannot,  of  course,  say  what  would  have  been  the  result  if  the  season  had  been  wet 
instead  of  very  dry.  It  is  possible  and  probable  that  the  process  of  cnring  would  have 
been  difficult  and  the  percentage  of  loss  in  consequence  greater,  but  my  experience  has 
satisfied  me  that  for  the  purposes  for  which  I  use  it,  cane  fodder  is  in  every  respect  su- 
perior as  food  to  Hungarian,  German  millet,  or  fodder  corn. 

Hoping  that  the  foregoing  will  fully  answer  your  inquiries, 
1  am,  very  truly  yours, 

TH08.  T.  TURNER. 

Isaac  A.  Hedges,  E^. 

Mr.  Hedges  (continuing).  The  Hondnras  caue  is  the  largest  that  has 
been  brought  here.  It  occurs  to  me  at  this  moment  that  I  have  been 
told  by  some  one  who  raised  it,  that  it  would  take  four  or  five  months 
to  ripen.  It  is  an  immense  cane.  I  found  some  in  Louisiana,  and  when 
I  took  it  to  some  of  the  Louisiana  planters,  they  doubted  the  propriety 
of  using  it,  but  for  all  that,  I  urged  them  to  try  it.  They  did  not  like 
it  because  it  was  too  soft,  but  later  in  the  season  it  got  more  of  a  solid 
stalk.  These  varieties  can  be  well  tried  in  the  hands  of  the  people. 
These  are  my  views  on  that  subject. 

Mr.  Bozarth  was  the  treasurer  of  our  association.    I  employed  a  steo- 
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ographer  to  take  down  ike  proceediHfta  of  our  convention,  and  I  pre- 
same  it  is  now  publisked  in  pamphlet  form  ;  'and  our  treasurer  took  the 
responsibilit^y  of  publishing  and  distributing  it,  calculating  to  sell  it  for 
what  it  cost.  Mr<«  Boaartk  is  fnlly  reported  in  that  book«  He  claims 
to  have  made  from  140  to  200  gallons  of  sirnp  to  the  acre.  It  can  go 
nach  higher  in  a  favorable  season.  It  has  been  in  snch  great  demand 
and  the  supply  at  hand  has  been  so  small,  that  he  can  sell  it  readily  for 
iS  cents  a  gallon,  and  could  have  got  50  cents.  Keveitheleas,  he  found 
that  one-thinl  of  all  the  sirup  boiled  would  granulate  in  spite  of  all 
his  efforts  to  prevent  it 

Mr.  DATI&  Is  there  more  money  made  in  making  sugar  or  sirup  ! 

Mr.  HBBaBS.  We  will  leave  the  Mississippi  Valley  for  the  present. 
We  learn  from  the  report  of  Mr.  Cook,  that  Mr.  Hilgard  has  for  some 
years  been  making  large  profits.  He  says  that  he  went  to  Mr.  Hilgard's 
of  New  Jersey,  to  get  a  report  of  the  result  of  the  conduct  of  his  sugar 
works.  Mr.  Hilgard  said,  ^*  I  have  no  report  to  make."  ^^  Well,"  Mr. 
Cook  replied,  *^  I  am  going  to  the  convention  of  Saint  Louis,  and  they 
have  requested  me  to  procure  what  information  I  can  about  the  matter/' 
^^  I  have  none  to  make,''  he  replied^ 

A  Mbmbeb.  Who  was  at  Hilgard's  place,  who  wanted  a  report  from 
faimf  * 

Mr.  HBDaKS.  The  New  Jersey  Agricultural  Association  had  offered 
a  premium,  and  Hilgard  was  contending  for  it,  but  he  would  make  no 
report.  He  had  made  some  2,000  tons  of  sugar  and  has  about  1,200 
acres  of  land  in  cultivation  right  around  his  works.  He  said  that  he 
found  it  necessary  to  control  the  supply  of  cane,  and  sometimes  he  could 
not  get  enough.  He  said  that  he  had  bought  this  to  make  a  suppl}^  on. 
This  I  give  as  an  illustration,  showing  which  way  the  wind  blows.  Here 
is  a  man  with  a  plantation  of  1,200  acres,  equal  to  the  best  plantation 
in  Loaisiana. 

I  will  say  that  when  men  talk  to  me  about  making  a  first-class  sugar 
by  chemical  process,  and  compare  it  with  nature's  process,  it  is  like  a 
man  making  medicated  whisky. 

I  do  not  know  that  I  have  any  other  question  to  speak  of.  I  have 
probably  kept  the  floor  as  long  as  £  ought. 

The  Ghai&man.  It  is  a  very  interesting  question, 

Mr.  Hbix^bs.  There  is  a  report  of  H.  W,  Wiley,  which  comes  from 
Indiana.  I  will  read  that  as  it  will  throw  additional  light  on  this  subject. 
He  tolls  the  true  story  of  the  condition : 

To  secure  a  good  article  of  aagar  for  coDsamption  is  a  matter  of  no  little  importance  to 
the  American  public  So  great  has  become  the  coosamption  of  this  article  that  a  varia- 
tion of  only  a  small  per  cent,  of  saccharine  matter  involves  annoaUy  railUons  of  dollars. 
Consomers  should  insist  on  knowiiig  from  dealers  the  character  of  the  sugar  which 
they  purchase.  First  of  all,  it  muslibe  granted  that  the  sngar  which  is  most  valuable 
to  the  consumer  is  the  crysfalltaable  cane  sngar,  whether  it  be  derived  from  cane,  the 
sogar  beet,  or  the  maple  tree. 

To  detect  the  amount  of  such  sugar  no  other  means  can  compare  with  the  polari* 
soope.  Pure  cane  sugar  has  the  power  of  rotating  the  plane  of  polarised  light  66.7  to 
the  sight.  All  other  sugars  act  on  polarized  light,  but  in  different  degrees.  Happily 
we  can  detect  thees:act  amount  of  cane  sngar  in  a  mixture  of  any  number  of  sugars 
whatever.  I  will  not  undertake  to  describe  thisproces'i,  which  is  of  interest  only  to 
the  practical  chemist.  I  will  only  say  that  the  polariscope  carelessly  used  may  give 
rifle  to  the  most  aUrming  errors,  while  on  the  other  hand  its  Judicious  use  will  lead  to 
results  which  are  entirely  trustworthy.  In  the  sogars  which  I  have  examined  I  have 
found  only  three  impnrities  which  need  to  be  brought  prominently  to  the  notice  of  the 
sugar-makers  and  the  sngar-eater. 

First.  Wafer.  Water  is  certainly  a  harmless  ingredient ;  nevertheless  we  object  to 
paying  8  cents  a  pound  for  it.  Many  low  grade  sugars  will  be  found  to  contain  fully 
10  per  cent,  moisture;  while  on  the  other  hand  iirst-class  retined  sugars  will  ha^e  less 
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tbaD  i  per  «eDt.  Obviouiily  in  bnying  sogar  it  is  of  great  importance  to  determiiM  tbe 
amooDt  of  water  which  they  conFtain. 

Second.  The  next  ingredient  which  is  of  importance  commercially  is  invert  sngar. 
This  is  only  fonnd  in  low-grade  sngars,  and  is  not  present  in  white  refined  sugars  io 
quantities  sufficient  to  impair,  its  qnalities.  This  sngar  arises  by  eon  version  of  cane 
sugar  by  high  temperatnre  or  prolonged  boiling,  or  by  the  action  of  the  acids  nataral 
to  cane  .1  nice.  Invert  sugar  is  the  chief  ingrraient  of  molasses,  aside  from  the  an- 
crystal lizable  sugar  originally  in  the  cane. 

Third.  The  next  ingredient  which  I  shall  mention,  and  the  one  greatest  in  commer- 
cial iniportnnce,  is  starch  sngar,  or  amy  lore,  wbioh  is  mixed  with  cane  sugar  to  in- 
crease profits  of  sales.  I  have  examined  a  great  many  of  these  mixed  sngars  and  haye 
fouud  the  per  cent,  of  starch  sngar  varying  from  20  to  50  per  cent.  The  starch  sugar, 
when  well  made,  in  my  opinion,  contains  no  deleterious  ingredients,  and  the  only  ob- 
jection to  its  use  is  fonnd  in  the  fraud  which  the  mixing  perpetrates  on  the  community. 
Starch  sngar  is  now  made  as  white  as  the  finest  refined  cane  sngar,  and  is  capable  of 
being  reduced  to  a  fine  powder  suitable  for  mixing,  To  the  unpractioed  eye  these 
sngars  readily  pass  for  tbe  genuine  article  and  thus  readily  find  tbeir  way  into  the 
tiade.  Tbe  quantities  of  these  mixed  sngars  are  great,  and  from  the  data  I  have  been 
able  to  collect  I  place  the  total  amount  at  not  less  than  2,000  barrels  a  day. 

To  detect  any  or  all  of  these  adulterations  the  polariscope  is  almost  a  neeessity,  and 
consumers  would  do  well  to  demand  of  dealers  some  guaranty  of  the  parity  of  tbe 
goods  tbey  purchase. 

If  there  is  no  other  question,  I  will  simply  close  by  saying  that  the 
erection  of  works  on  a  large  scale  ought  generally  to  be  confined  to 
stock  companies.  For,  in  the  present  stage  of  this  busiaess,  if  the  un- 
certainties and  danger  of  loss  are  to  fall  on  the  shoulders  of  an  indi- 
vidual during  the  first  year  of  an  industry  it  would  be  beyond  their  ca- 
pacity to  sustain  the  loss;  and  while  gentlemen  may  each  put  in  a  lit- 
tle, many  could  not  stand  under  such  a  misfortune  alone.  I  under- 
stand that  not  many  of  those  engaged  in  this  industry  have  met  with 
favorable  results,  such  as  paying  dividends,  &c.  They  are,  however, 
encouraged,  while  the  season  has  been  one  of  the  most  severe  ever 
known.  The  grasshoppers  have  never  cut  it,  and  the  chinch  pays  no 
attention  to  it.  Its  foes  are  late  planting,  and  in  the  form  of  heavy 
rains.  The  men  to  whom  I  have  referred  are  determined  to  go  forward. 
There  is  no  intention  on  their  part  of  faltering  or  deserting  this  in- 
dustry, and  the  people  of  the  Mississippi  Yalley  will  never  abandon  it. 
They  will  carry  it  on  and  make  it  a  success.  I  thank  you  for  your  kind 
attention. 

The  Chairman  pro  tempore.  But  a  few  minutes  remain  before  the 
time  will  arrive  for  a(\joumment.  There  is  not  time  for  the  reading  of 
another  paper.  The  chair  will  suggest  that  any  questions  which  will 
bring  out  matters  of  interest  touching  this  subject  may  be  asked  by  any 
of  the  members  and  the  public,  and  with  the  concurrence  of  the  com- 
mittee, will  suggest,  inasmuch  as^nother  committee  has  also  been  ap- 
pointed, whose  duties  have  been  somewhat  similar,  that  we  hear  from  that 
committee  now. 

Mr.  GiLLHAM.  We  have  occupied  some  time  on  this  sugar  question, 
and  our  time  is  growing  short.  The  committee  that  was  appointed  on 
l)leuro-pneumonia  is  ready,  and  wDuld  like  to  report  if  it  be  the  will  of 
the  chair  and  convention  to  hear  it. 

Dr.  Elzey.  The  proposition  the  gentleman  has  just  made  should  be 
adopted,  and  we  should  occupy  the  remaining  time  of  the  morning  hour 
in  receiving  the  reports  of  the  committees.  There  are  two,  I  think,  of 
one  of  which  I  am  chainnan.  We  have  had  the  matter  in  hand  for  sev- 
eral days,  and  it  should  now  be  disposed  of,  while  the  discussion  on 
sorghum  can  go  over  until  after  the  recess.  I  therefore  move  that  the 
convention  now  dispose  of  the  reports. 

The  motion  was  agreed  to. 

Dr.  Elzey.  I  was  appointed  chairman  of  the  committee  raised  for 
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the  purpose  of  presenting  the  subject  of  pleuro-pueumouia  among  cat- 
tle to  Hie  consideration  of  Congress. 

Mr.  GiLLHA^  The  committee  appointed  by  the  convention  to  secure 
all  bills  presented  to  the  last  Congress  relative  to  this  subject,  and  to 
examine  into  the  methods  of  their  workings,  is  now  ready  to  report,  and 
Dr.  Law  will  read  the  report. 

The  Chairman  j^ro  tempore.  Is  there  objection  to  tlief  consideration  of 
this  report  f  (After  a  pause.)  The  chair  hears  none,  and  the  secre- 
tary will  read. 

Professor  Law  read  the  following  report : 

BEPOBT  OF  COMMITTEE  ON  LUNG  PLAGUE. 

Toar  eoromittee,  appointed  to  seenre  aU  bills  offered  in  the  last  and  preaent  CongreM 
treatiDg  on  the  sabj^^ct  of  the  extinction  of  the  centagions  plenro-pnenmonia  of  cattle, 
with  the  view  of  recommending  legislation,  beg  leave  to  report  that  they  have  had 
them  under  consideration,  and  herewith  present  them,  together  with  the  recommenda- 
tions below.  In  the  various  bills  we  have  found  provisions  for  other  objects  than  the 
extinction  of  contagious  plenro-pneumonia,  and  believing,  as  we  do,  that  the  special 
urgency  of  this  case  demands  speedy  and  specific  action,  we  recommend  the  passage 
of  a  single  act  for  this  exclusive  purpose. 

This  we  advocate  in  view  of  the  existing  yearly  losses  of  millions  of  dollars  by  the 
contagions  plenr%pnettmonia,  or  lung  plague  ;  of  the  steadily  increasing  danger  of  the 
extension  of  this  disease  to  the  open  grazing  grounds  of  the  West  and  South,  with  the 
certain  increase  of  the  losses  to  tens  or  huudreds  of  millions ;  and  of  the  certainty 
with  which  this  plagne,  exotic  to  our  land,  can  be  early  stamped  out  and  permanently 
excluded  from  the  United  States,  which  cannot  be  said  with  equal  confidence  of  any 
of  our  other  existing  animal  plagnee. 

The  extinction  of  the  exisrin|^  germ  would  be  the  extinction  of  the  disease  for  all 
time  on  thitt  continent,  nnless  reimported. 

2idi.  While  heartily  approving  of  Federal  legislation  upon  other  contagious  diseases 
of  animals,  for  investig^ion,  experiment,  excfusion,  limitation,  or  extincttoo,  as  well 
as  for  Htatistics  on  animal  industries,  yet  we  are  unanimonsly  agreed  in  the  opinion  that 
no  such  oljr^ot  should  be  provided  for  in  the  same  act  with  lung  plague,  nor  should 
any  money  appropriated  for  Inog  plague  be  made  available  for  any  other  such  pur- 
pose. 

3d.  That  in  view  of  the  terrible  losses  that  would  accrue  from  the  ei^tension  of  this 
lung  plague,  we  are  of  opinion  that  such  extension  should  be  provided  against  by  the 
probiliitioi\  of  the  movement  of  any  neat  cattle  out  of  an  infected  State  iuto  any  other 
state  or  Territory,  or  the  District  of  Columbia,  excepting  under  a  quarantine  of  three 
months,  to  be  controlled  by  a  veterinary  sanitary  organization  designated  by  Con- 
grras.  This  we  consider  the  first  duty  of  Congress  in  this  matter,  being  a  measure  of 
protection  which  is  an  essential  prerequisite  to  all  effective  measures  for  stamping  out 
the  plagne,  and  one  which  cannot  be  constitutionally  applied  by  the  States,  but  must 
be  done  by  the  Federal  Government  in  accordance  with  the  clause  that  Congress  alone 
xsan  regulate  inter-State  commerce. 

4th.  That  in  the  matter  of  the  extinction  of  the  lung  plague  in  the  different  infected 
States  and  in  the  District  of  Columbia,  we  recognize  the  difficulties  that  attend  the 
eoostniction  of  a  statute  which  shall  enable  the  Federal  Government  to  operate  effect- 
ively within  the  individual  States  for  this  purpose,  and  if  the  wisdom  of  Congress  can- 
not devise  an  effective  measure  of  this  kind,  we  would  strongly  advocate  that  a  sufficient 
appropriation  should  be  made  out  of  the  Federal  Treasury  to  meet  the  greater  part 
of  the  outlay  of  the  different  States  in  carrying  on  this  work ;  such  money  to  be  dis- 
bursed by  some  designated  officer  of  the  Federal  Government,  on  the  approval,  by  the 
above-named  veterinary  sanitary  organization,  of  the  method  and  execution  of  the 
work  conducted  by  the  State  authorities  for  the  extinction  of  this  plague. 

5tb.  In  advocating  such  an  appropriation  we  would  represent  that  the  infected 
States  are  not  liable  to  be  so  seriously  injured  by  the  extension  of  this  plague  as  are 
tho  States  as  yet  uninfected,  so  that  it  is  even  more  for  the  interests  of  the  latter  thau 
for  the  infected  ones  to  have  the  disease  speedily  stamped  out ;  also,  that,  according  to 
the  best  authorities,  two  million  dollars  judiciously  applied  would  more  than  suffice 
for  the  complete  extinction  of  this  lung  plague  of  cattle,  while  we  are  now,  in  conse- 
quence of.  its  existence,  losing  considerably  more  than  two  million  dollars  yearly  on 
our  exports  of  cattle  to  Great  Britain  alone ;  and  as  theHo  cattle  for  export  are  mainly 
furnished  by  the  West,  this  loss  is  almost  exclusively  a  Western  one. 

The  most  essential  measures  for  stajnping  out  the  disease  in  infected  districts  are  the 
following : 
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1.  To  probibft  all  movement  of  eattV,  except  by  speeial  peimit. 

2.  To  prohibit  the  paetviage  of  two  or  more  herd*  im  one  indeewei  except  mdlv 
epecial  pemiit. 

3.  To  prohibit  the  paiturage  or  exyosere  of  cattle  eo  Mg^w»js  or  en  an  j  etfter  phiee 
not  seenwly  fe»ee4. 

4.  To  prohibit  the  tomfng  of  Infected  or  siKpeded  eattle  inlo  pasture*  ad joiniig  a 
highway  or  other  paetnrea  occnpied  by  cattle. 

5.  To  eetabliehriq  the  ports  of  New  York,  Philadelphia^aDd  Bialtimore,  booded  nar- 
kete  for  the  reception  of  cattle  from  uninfected  States  for  distribatioD  and  export. 

6.  To  secure,  under  proper  veterinary  snpervisionr  tbe  prompt  deatiuotion  of  all  catde 
snffering  from  or  infected  with  long  plagoe^aeute  or  diionic — and  the  dieioiMticii  of 
all  yards,  buildings,  cars,  boats,  places,  and  articlee  thai  kaTO  keen  expeead  to  esn- 
tagion. 

7.  To  provide  a  Kbeial  indemnity  for  al)  cattle,  procDptly  killed  oodeYeoQ^maatioD 
of 'the  ottcial  veterinarians  for  the  purpose  of  stamping  ont  the  pl^gpe. 

&.  To  provide  siritable  penalties  for  failures  to  leport  the  existence  of  tka  disease, 
and  loY  any  otbei  transgression  ef  the  mlea  made  nodei  this  law. 

D.  B.  61LLHAM. 

JAMES  LAW. 

HEN&T  C.  MEKKDira. 

Aceompatjing  tbis  report  were  Bundij  bills  iDtiodveed  into  tiie  last 
Gongreas,  a8  follows:  House  bills  KO0.  ^71^  6925^  1351^  65ia>  Senate 
bills  N08. 1473, 1893,  2097, 1908. 

Tbe  Chairmah  pro  temple.  It  •eems  to  tbe  efaair^  th»t  in  order 
for  tbe  conTention  to  act  intelligently  on  tbese  resolutions,  some  enliglit- 
enment  migbt  be  adyisable.  For  instance,  not  being,  an  expert  in  cat- 
tle, I,  for  one,  do  not  know  wbether  tbis  lang  plague  is  identicdl  witb 
pleuropneumonia. 

Dr.  Elzey.  Tbey  are  identical.  They  are  two  Baues  for  tbe  onedis^ 
ease. 

Tbe  Ghaismai^  pro  t€mpor$,  Tben,  is  tbere  any  reason  wby  tbey 
sbould  not  go  out  as  the  sentiment  of  tbis  convention  t 

Dr.  Elzet.  My  resolution  is  simply  sucb  as  would  make  it  appearas 
a  preamble  for  tbese  resolutions.  At  first  we  tbougbt  of  merging  tbem 
into  one,  as  my  resolution  was  wbat  migbt  be  styl^  a  ^^glittering  gen- 
erality ;^  and  tben  we  tbougbt  it  migbt  be  introductory  to  tbem*.  And 
I  now  move  tbe  adoption  of  tbe  report  read  by  Professor  Law^  and  tbat 
a  copy  of  it  be  transmitted  to  Congress.     . 

Tbe  motion  was  agreed  to. 

Tbe  Chaibmait  pro  tempore.  The  time  has  arriTed  for  the  vsval 
recess. 

Mr.  Daiviels.  It  is  understood  that  the  sugar  discussion  takes  pre- 
cedence tbis  afternoon  Y 

Tbe  Chaibman  pro  tempore.  I  presume  so,  if  it  be  the  pleasure  of  the 
convention. 

Tbe  convention  at  1.08  p.  m.  took  a  recess  until  2  o'clock. 

The  convention  reconvened  at  2.23. 

The  PBESIDEI9T.  Tlie  remaining  papers  for  this  day's  consideration 
are,  first,  "Tbe  cereal  capacity  of  tbe  Indian  Territory,''  which  General 
Porter  was  requested  to  present  at  tbe  opening  of  tbe  afternoon  session 
to-day^  tbe  ^'National  and  international  crop  reports,"  which  has  been 
assigned  to  this  afternoon^  and  "Tbe  history  and  value  of  agricultural 
statistics." 

The  Chair  will  now  be  very  glad  to  listen  to  General  Porter. 

Mr.  Daniels.  Allow  me,  Mr.  Chairman,  to  say  that  the  matter  of 
sugar  was  under  discussion,  and  I  believe  it  was  tbe  sense  of  the  con- 
vention tbat  tbat  discussion  sbould  be  continued. 
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The  President.  The  Chair  will  suggest  that  one  morniDg  occupied 
with  one  subject  ought  to  be  a  fair  allowance  in  such  a  convention  as 
this.  The  Chair  has  no  desire  in  the  matter  fiirther  than  that  we  should 
consider  the  wants  and  rights  of  other  gentlemen.  The  whole  matter 
is  in  the  hands  of  the  convention.    I  merely  announce  the  assignment. 

Mr.  Porter.  It  would  be  very  difficult  for  me  to  present  anything 
in  reference  to  the  subject  that  has  been,  assigned  me  that  would  be 
of  practical  value.  I  can  present  no  accurate  data  as  to  the  cereal  ca- 
pacity of  the  Indian  Territory,  but,  for  the  information  of  the  conven- 
tion, I  will  ask  Mr.  Dodge  to  read  the  statistics  of  1880  of  the  grains 
grown  and  stock  then  in  the  Territory  owned  by  the  Chickasaw,  Choc- 
taw, Cherokee,  Creek,  and  Seminole  tribes. 

Mr.  Dodge.  This  statement  is  made  up  from  some  official  figures  on 
record  in  the  Indian  Offioe  in  this  city. 

The  fbllowing  is  the  table  read  by  Mr.  Dodge : 


Chickaoaw.   I    Cherokee. 


PnpiiIatioD 

Aorvs  tillable 

Acres  in  reeerve. 

Acres  cntivated  in  18M .. . . 

Actee  brokoD  in  1880 

BosbeUof  wheat 

Baabt)la  of  com   

Bnehela  of  oata  ami  barley. 

Baabela  of  Tegetablea 

Tonaof  hay 

Homea 

Miik« 

Catile 

Swine 

Sheep. 


6. 

2.300. 

5.031. 

»2. 


58. 
728, 

58. 
190, 

70. 

13. 
1, 

66, 
107. 

M. 


000 

000  ! 

351  i 
39)4  ! 
I 
424 
04*2 
568 
<*00 
000 
513 
239 
746 
T21 
442 


19.  720 

1,  600. 0(tO 

3,215,493 

6.\000 

2.500 

78, « 00 

200, 0<K) 

20,000 

150, 0(tO 

22.000 

IK,  000 

1, 3i0 

lOO.OOO 

50.000 

7.300 


Choctaw. 


l.\800 

8.000.000 

6,688,000 

100.000 

5.500 

20(».000 

1,  *iOO.  000 

30,000 

130.000 

20,000 

17,441 

999 

48,294 

13fi,561 

9,792 


Creek. 


15,000 
2,300.000 
4, 6o0, 933 

40.000 
5.U00 


Sn.OOO 
12.000 
10.000 

1.500 

77.000 

100.000 

2.000 


Seminole. 


2.667 

70,000 

2t>0. 000 

17,000 


290,000 

'2.000 

25.000 

1.500 

2,500 

100 

5.000 

4.0<0 

200 


Mr.  Porter.  You  will  observe  that  these  statistics  cover  only  the 
five  tribes  of  the  Indian  Territory,  known  as  the  civilized  tribes.  Aside 
from  the  tribes  here  mentioned,  there  are  some  twenty-eight  or  thirty 
small  Indian  tribes  that  have  been  located  in  the  western  part  of  that 
Territory  by  the  government,  where  they  are  now  being  taught  agri- 
caltnral  industries.  I  am  unable  to  furnish  statistics  relative  to  what 
is  being  done  there.  Now,  in  regard  to  the  Indian  Territory,  it  will  be 
remembered  that  that  part  of  the  public  domain  was  set  apart  by  the 
United  States  Government,  under  the  act  of  Congress  passed  in  1830, 
for  the  occupation  of  the  Indians,  and  the  President  was  authorized  to 
locate  Indian  tribes  in  that  country,  removing  them  from  States  further 
east,  and  giving  them  such  areas  in  the  Territory  as  would  be  sufficient 
to  give  them  sustenance.  Then  it  was  understood,  as  remarked  a  few 
days  ago,  that  that  whole  country  was  a  desert,  and  in  setting  it  apart 
for  Indian  occupation  I  remember  that  the  government  believed  that  it 
was  a  country  peculiarly  adapted  to  the  Indians,  a  country  abounding 
in  game,  but  unfit  for  agricultural  purposes,  and  hence  beyond  the 
limit  of  civilization,  and  beyond  what  civilized  man  would  ever  want. 

The  Territory  has  proven  to  be  a  country  that  can  be  made  useful 
for  other  purposes,  and  from  time  to  time  portions  of  that  country,  orig- 
inally set  apart  for  Indians,  have  been  carved  out  and  States  have 
been  made  from  them — Nebraska,  Kansas,  and  other  Northwestern 
States.  Now,  what  I  wish  to  say  will  be  in  regard  to  that  part  which 
is  still  known  as  the  Indian  Territory,  and  which  is  located  between 
Kansas  on  the  north,  Texas  on  the  south,  Arkansas  and  Missouri  on 
the  east,  and  Texas  partially  on  the  west.    Formerly  the  productive 
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capacity  of  that  cpnntry  has  been  foand  to  have  been  very  much 
underrated,  bat  in  latter  years  my  impression  is  that  it  has  been  very 
much  overrated.  We  raise  in  that  country  corn,  wheat,  oats,  barley, 
potatoes,  and  in  fact  all  the  vegetables  that  are  raised  in  Kansas 
and  Missouri,  and  in  addition  we  find  that  the  raising  of  cattle  and 
of  horses  could  be  made  most  productive  of  wealth  to  our  people. 
Over  our  country  grows  grp«s  that  feeds  the  stock  without  cutting 
it,  and  the  beef  that  we  raise  in  that  country  j'ields  us  greater  profit 
than  any  grain  we  ever  attempted  tx)  grow.  Corn  has  not  been 
raised  to  any  great  extent  from  the  fact  that  there  has  been  no  demand 
for  it  except  for  home  consumption,  and  the  five  civilized  tribes  have 
always  raised  more  than  home  consumption  demanded,  unless  drought 
caused  a  failure,  and  enough  to  furnish  the  bordering  community  ih>ni 
north  to  south,  from  Texa3  to  Missouri  and  Kansas  to  Texas. 

I  have  lived  in  thatcountry  for  forty  years,  during  which  time  I  have 
made  some  observations;  having  been  brought  uj)  on  a  farm,  and  hav- 
ing tra^'eled  all  over  the  country  I  have  reached  some  very  positive 
conclusions  with  regard  to  its  capacity,  and  what  it  was  by  nature  or- 
dained to  do.  In  the  first  place,  while  the  land  along  the  river  bot- 
toms is  very  rich,  and  capable  of  producing  a  great  deal  of  grain,  a 
greater  portion  of  the  country,  which  is  the  high  prairie  country,  is  dry 
and  i)roduces  grass  only :  whenever  it  is  broken  up  for  a  few  years  it 
produces  grain  pretty  well,  but  on  account  of  the  winds,  which  sweep 
from  the  Missouri  to  the  south,  which  occur  generally  in  the  spring  and 
fall,  and  w^hich  continue  for  thirty-six  to  forty-eight  and  seventy-two 
hours,  the  soil  being  of  a  light  texture  blows  away,  and  in  five  or  six 
years  its  productive  capacity  begins  to  fail,  and  shortly  afterward  that 
which  remains  is  gravelly  and  sandy.  The  older  fields  that  we  have 
will  produce  nothing.  Now,  that  same  soil  w^hen  left  to  grow  the  grass 
which  nature  has  planted  will  produce  more  value  in  beef  and  cattle  to 
each  acre  than  can  be  produced  from  any  variety  of  grain. 

Jt  has  occurred  to  me,  from  a  careful  observation,  that  a  great  part 
of  this  Territory  was  never  intended  for  an  agricultural  country,  and 
can  be  made  so  only  by  planting  trees  that  shall  protect  it  from  these 
driving  winds.  Like  all  prairie  countries  the  Indian  Territory  is  covered 
with  innumerable  little  hummocks,  or  you  may  say  something  resem- 
bling pock-marks  on  the  surtace  of  the  prairie.  These  are  caused  by  lit- 
tle animals  burrowing  into  the  soil  and  bringing  it  out  in  the  process, 
and  then  during  the  hot  periods,  when  the  ground  becomes  very  dryj 
these  driving  winds  carry  before  them  all  the  soil  they  catch  at  these 
places.  The  heavier  soil  remains,  but  this,  without  being  mixed  with 
other  soil,  produces  scarcely  anything.  At  pne  time  I  observed  a  fact 
which  may  not,  however,  be  of  any  value.  Some  years  ago  the  grass- 
hopi>ers  from  the  Missouri  prairies  came  down  in  that  country  making 
.  their  camping  ground  on  these  sandy  fields.  They  went  into  the  fields 
and  destroyed  the  wheat  in  the  fall,  laid  their  eggs  in  the  fall,  and  in 
the  spring  destroyed  everything  that  was  planted.  The  result  was  that 
the  following  year  grasses  that  had  never  grown  in  that  country  came 
up  on  those  lauds  where  they  camped.  These  included  the  western 
grasses  that  grow  along  the  mountains,  and  the  bufi:'alo-grass. 

Again,  in  1868,  they  besieged  us,  sweeping  over  all  the  prairie 
country,  and  wherever  they  went  these  grasses  are  coming  up  in  little 
bunches.  This  incident  suggests  to  me  that  that  country  is  better 
adapted  to  grazing  than  to  other  purposes,  and  that  these  grasshoppers 
were  the  means  provided  to  introiluce  these  heavy  grasses  in  the  place 
of  the  lighter  ones,  and  which  are  destined  to  protect  the  soil  from  being 
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blown  away.  While  this  country  may  eventually  be  made  a  fine  cereal 
growing  country,  I  think  it  would  be  much  better  if  stock  were  made 
the  x)riiicipal  industry  of  that  country  at  present,  and  after  awhile  the 
tramping  of  stock  over  the  country,  and  the  growth  of  trees,  may  help 
to  make  the  production  of  cereals  its  chief  and  most  profitable  industry. 
Mr.  Welt-s,  of  Ohio,  on  behalf  of  the  President,  extended  to  the 
National  Agricultural  Association  an  invitation  to  meet  the  President  in 
the  evening,  and  the  following  resolution  was  unanimously  agreed  to : 

Remlvedf  That  this  National  AgrtcuUnral  Convention  accept  the  coarteons  invitation 
of  President  Arthnr,  and  that  we  pay  him  our  respects  by  oaUingat  the  White  House  at 
9.30  this  evening. 

Dr.  LoRma.  Is  there  any  further  consideration  of  the  question  9 

Mr.  Wright,  of  Indian  Territory,  hoped  that  not  only  the  cereals  but 
also  cotton  would  be  remembered.  This  has  been  raised  more  especially 
by  the  Choctaws  on  the  B^d  and  Arkansas  Rivers.  Those  people  have 
raised  most  of  the  cotton  on  bottom  lands.  It  is  a  useful  production, 
and  is  carried  on  by  quite  a  number  of  those  who  w«re  born  there.  We 
have  no  farming  business  on  a  large  scale.  Cotton  raising  is  entirely 
confined  to  the  eastern  part  of  the  Territory,  and  the  western  part  is 
better  adapted  to  the  raising  of  stock.  In  the  Choctaw  country  there 
grows  what  is  called  mesquite,  and  you  will  find  the  plains  covered  with 
cattle.  In  that  part  of  the  country,  near  the  line  of  the  railroad,  cattle 
are  successfully  raised,  though  few  are  exported.  There  is  an  abundance 
of  grass  on  these  plains  especially  adapted  tor  stock.  It  does  not  equal 
the  blue  grass  of  Kentucky,  of  course,  but  is  an  excellent  grass  for  feed- 
ing stock,  and  you  may  go  where  you  will  and  find  plenty  of  it.  Our 
stock  is  very  well  fed. 

Mr.  Hedges  suggested  the  use,  as  the  forage  of  the  country,  of  cane 
and  sorghum.  A  letter  from  Colorado,  where  the  cane  was  planted,  and 
where  there  was  no  rain  from  the  time  it  was  put  in  the  ground  until 
the  last  of  July,  showe<l  that  they  made  a  good  large  forage  crop  of  this 
plant.  It  attained  a  height  of  about  five  or  six  feet,  and  being  planted 
early  it  withstood  the  driving  winds.  It  could  be  put  in  in  the  fall. 
We  have  been  very  successful  planting  it  in  the  fall.  It  will  come  up 
in  the  spring,  and  I  am  confident  that  more  can  be  grown  to  the  acre 
than  if  it  were  planted  in  corn.  Then  after  this  is  grown  and  cut  it  can 
be  sowed  again,  and  give  them  a  cereal  crop  at  the  rate  of  25  or  30  or 
more  bushels  per  acre. 

Mr.  Foster.  I  move  that  we  proceed  to  the  reading  of  the  next  essay. 
Adopted. 

The  Chairman.  The  next  paper  is  on  national  and  international  crop 
reports. 

NATIONAL  AND  INTERNATIONAL  CROP  REPORTS. 

Bt  W.  J.  Chamberlain. 
Secretary  of  Ohio  State  Board  of  AgricuUurey  CoXumhus,  Ohio, 

Mr.  Chairman.  I  need  not,  in  this  presence,  argae  at  any  length  to  show  the  impor 
tance  and  valae  of  prompt  and  reliable  crop  statistics.  It  is  bow  pretty  generally  con- 
ceded  tbat  an  accurate  knowledge  of  the  present  condition  of  the  crops  month  by 
month  is  the  only  legitimate  basis  of  prices  and  of  trade.  It  is  also  coming  to  be  con- 
ceded that  the  Agricultural  Departments  of  State  and  nation  are  bound  to  famish  such 
information  to  the  people  month  hi;  month  in  the  interests  of  business,  commerce,  and  ag- 
ricnltnie,  and  to  see  to  it  that  the  information  is  accurate  and  impartial ;  that  is  neither 
in  the  interests  of  ''  bulls''  nor  of  "  bears/'  but  of  truth. 

Heavy  speculators  obtain  this  information  more  or  less  accurately  for  themselyes,  and 
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Bt  gnfttcxpAOM.  If  the  niiBS  of  prodacera  and  oonramera  are  to  have  similar  infor- 
mation in  the  iD%enete  of  JostioOi  tratb,  and  fair  and  equitable  prices,  then  State  or 
national  a^enoieflmaAt  fntniah  it;  and  this  I  believe  can  only  he  done  by  concerted  ac- 
tion, by  a  full  and  cordial  co-operation  of  State  boards  with  the  national  Department 
of  Af^ricnltare. 

With  a  view  to  secnrinf^  this  harmonious  action,  as  well  as  more  full  action  in  the 
several  States,  an  *' inter^State ''  convention  of  State  boavda  of  agricolturs  was  held 
in  Springiiled,  November  90,  to  December  2,  1880.  The  proceedinga,  papers,  and  dis- 
cnssions  of  that  convention  were  widely  published  in  the. Western  daily  and  agricul- 
tural papers,  and  in  full  in  pamphlet  form  for  distribution,  anil  had  |^at  infioenes  oa 
the  legislatures  and  boards  of  agriculture  at  the  West,  some  five  or  six  having  decided 
to  issue  crop  reports. 

The  present  National  Convention,  called  by  Commissioner  Loring,  was  most  eleariy 
forobhadowtid  and  urged  in  several  of  the  papers,  discussions,  and  resolutions  of  that 
convention.  One  entire  paper,  suggested  by  the  committee  that  called  that  conven- 
tion, ard  prepared  by  Dr.  K.  T.  Brown,  of  ludiaoapolis,  formerly  chemist  of  this  de- 
partment, was  on  ''The  relations  of  State  boards  of  agriculture  to  the  National 
Department."    From  this  paper  I  quote  briefly : 

**  The  several  State  antborities  come  in  contact  with  the  agricultural  interest  at 
two  points,  two  wit :  the  agricultural  colleges  and  the  State  boards  of  ap^icnltnrs. 

The  misfortune  that, paralyzes  the  active  usefulness  of  both  these  institutions  is, 
that  while  they  maintain  only  an  indirect  relation  to  the  State,  they  have  no  rela- 
tion to  each  otber,  nor  to  the  department  at  Washington.  The  result  is  that  neither 
realizes  the  utofulness  it  is  capable  of." 

And  again  Dr.  Brown  says : 

**  We  have  at  Washington  what  was  intended  to  be  the  head  of  a  g;reat  ajri- 
rnltural  organization  embracing  all  the  States  and  Terrritories,  but  it  remains 
merely  a  head,  with  n3  limbs  or  body  thiough  which  to  act.  In  nearly  all  the  States 
we  have  boards  of  agriculture,  organized  by  Slate  legislation,  and  acting  within 
their  own  jurisdiction,  entirely  independent  of  each  other.  I  think  the  present  eoo- 
veution  is  the  first  attempt  to  obtain  concert  of  action,  in  any  degree,  among  the 
State  boards.  The  initiative  of  this  action  should  have  been  taken  by  the  depart- 
ment at  Washington  years  ago— not,  indeed,  in  the  spirit  of  dictation,  but  by  way  of 
invitation  for  mutual  counsel  and  advice,  to  the  end  that  such  relations  might  be 
established  as  would  bring  all  the  State  boards  into  direot  communication  with  the 
department,  and  through  it,  with  one  another." 

Thus  clearly  and  exactly  was  this  present  convention  foreshadowed  and  its  need 
felt ;  and  it  is  simply  one  proof  of  the  wisdom  of  our  present  able  Commissioner  that 
he  made  it  one  of  his  first  official  acts  of  any  leading  importance,  to  call  Just  soch  a 
convention  to  bind  together  the  many  weak  and  disconnected  threads  of  individual 
and  Statt)  aid  into  one  strong  cord  of  nnitied  national  action  and  valuable  result.  I 
call  your  attention  to  some  of  the  resolutions  of  that  first  convention  : 

'^  1st.  That  we  believe  the  time  has  fully  arrived  when  each  of  the  States  repre- 
sented bv  us  should  uodertake  the  work  of  issuing  prompt  and  accurate  monthly  crop 
and  stock  reports  during  the  growing  season. 

*'2d.  That  in  our  opinion  uniform  and  concerted  action  among  these  States  in  this 
matter  will  secure  results  most  valuable  to  the  agricultural  and  business  interests  of 
the  country. 

''4th.  That  in  order  to  determine  the  fair  market  value  of  the  annual  grain  and  live 
stock  products  of  the  United  States,  it  is  necessary  to  obtain  the  earliest  and  most 
complete  ioformation  attainable  as  to  the  extent  of  the  foreign  supply  of  grain  and 
live  stock,  and  the  surplus  for  the  markets  of  the  world,  and  the  proper  officers  of  the 
government  are  therefore  earnestly  requested  to  obtain,  through  the  consular  and  other 
ioreign  service  of  the  United  States,  the  most  complete  possible  data  concerning  the 
extent  of  thu  annual  production  of  grain  grown  in  foreign  countries,  and  the  condi- 
tion of  the  growing  crops  as  the  season  advances. 

'*5th.  That  the  information  so  obtained  be  given  to  the  Associated  Press,  and  be  for- 
warded through  the  national  Department  of  Agriculture  to  the  several  State  boards  of 
agriculture  at  the  earliest  practicable  date  after  receipt. 

''  6th.  That  the  several  State  boards  of  agriculture  collecting  live-stock  and  crop 
statistics  are  requested  to  reciprocate  aud  forward  such  reports  to  the  national  De- 
partment of  Agriculture  as  promptly  as  possible. 

<'9th.  That  all  the  grain  and  meat-producing  States  of  the  West  and  South  be  cor- 
dially invited  to  unite  with  us  In  our  next  meeting  to  be  held  next  year  at  the  call  of 
our  executive  committee." 

Before  the  executive  committee  referred  to  above  had  named  the  time  and  place  for 
the  second  inter-State  convention  Commissioner  Loring  had,  with  broad  and  liberal 
views,  issued  the  call  for  the  present  National  Couveutiou.    The  executive  committee, 
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tbereibre,  were  in  doabt  for  » time  what  wm  wlieet  to  be  done ;  bat  fiually  decided  to 
iiMKie  a  call  for  the  inter-State  oonveDtioD  to  meet  at  Chicaf^o  at  the  time  of  the  Fat 
Stock  Show,  partly  with  a  yiewof  indoroinsthiseall  of  CommiBsioner  Loring,  and  ap- 
pointing special  delegates  to  attend  this  National  Convention,  and  of  urging  all  onr 
boards  to  respond  cordially  to  this  call.  The  discussions  and  fnli  interchange  of  views 
in  that  convention  resnlted  in  a  series  of  resolutions  nnaoimoasly  adopted.  The  first 
three  acknowledge  the  necessity  of  and  demand  for  prompt  and  accurate  monthly 
eiop  reports  in  each  State ;  recommend  uniformity  of  action ;  offer  a  detailed  plan  for 
ofUteetiug  these  statistics  in  the  several  States,  and  pledge  the  hearty  co-operation  of 
the  boards  there  represented.    The  remaining  resolntions  I  give  in  full. 

'*  4.  That  the  prompt  copsolidation  and  publication  of  these  monthly  reports  from 
different  States  can  be  best  accomplished  through  the  national  Department  of  A^ri- 
enlture,  and  we  recommend  that  all  important  final  feotinga  in  each  State  be  tele- 
graphed to  the  Commissioner  at  Washington,  not  later  than  the  8th  day  of  each  month 
of  the  growing  and  harvesting  season. 

"6.  That  an  ezecative  committee  of  nine  be  appointed  to  attend  the  national  con- 
vention called  by  Dr.  Loring,  United  States  Commissioner  of  Agriculture,  and  to  be 
held  in  Washington  the  second  week  in  January,  1882,  and  that  said  committee  be 
authorised,  in  consultation  with  Commissioner  Loring,  to  arrange  all  details  neoesssry 
to  harmonize  the  work  of  the  State  and  national  departments,  and  render  it  more 
efficient ;  and,  especially,  to  prepare  blanks  to  be  used  in  common  by  all  States  in  this 
monthly  statistical  worK. 

**  6.  That  in  order  to  determine  the  fair  market  value  of  the  annual  grain  and  meat 
products  of  the  United  States,  it  is  necessary  to  obtain  information  as  prompt  and  as 
reliable  as  possible,  month  by  month,  as  to  the  condition  and  prospects  of  the  foreign 
grain  and  meat  product,  and  conseqnent  probable  demand  for  our  surplus,  and  that, 
therefore,  we  urge  our  most  able  United  States  Commissioner  of  Agriculture  to  obtain 
such  information  through  our  consular  and  other  foreign  service  (through  courtesy  of 
the  Department  of  State),  and  publish  it  promptly  through  the  associated  press,  and 
send  it  by  telegraph  to  the  secretaries  of  all  State  boards  that  furnish  like  information 
£rom  their  own  States  to  the  United  States  department. 

**7.  That  we  urge  each  State  to  use  every  effort  to  perfect  its  own  system  of  monthly 
reports,  making  it  so  prompt,  thorough,  and  accurate  that  the  United  States  depart- 
ment shall  not  be  compelled  to  go  over  the  ground  with  a  separate  corps  of  correspond- 
ents; but  being  relieved  of  this  drudgery  of  detail,  shall  have  the  more  time  aind  force 
for  other  important  work  in  the  interest  of  agriculture. 

"  8.  That  we  are  gratified  to  notice  the  call  referred  to  above  ss  made  by  Commis- 
sioner Loring  to  a  national  convention  in  the  interests  of  sgricultnre,  and  urge  upon 
all  who  are  officially  in  charge  of  the  agricultural  interests  of  the  different  States  to 
respond  to  that  call,  and  make  that  convention  beneficent  in  its  results." 

The  resolutions  were  unanimously  adopted,  and  the  executive  committee  mentioned 
in  resolntion  o  was  appointed,  and  is  now  in  attendance  here. 

I  have  given  the  resolutions  of  these  inter-State  conventions  thus  fully  to  show  that 
the  West  is  ripe  for  and  demands  this  statistical  work.  And  1  am  sure  our  State  and 
national  depsrtments  of  agriculture  can  in  no  other  way,  at  so  small  an  expense,  con- 
fer so  great  benefits  upon  the  farmers  of  the  land  as  by  furnishing  this  kind  of  informa- 
tion. 

Our  papers  and  discussions  for  these  two  days  on  onr  cereal  products  naturally  di- 
vide themselves  into  two  classes :  fir^tt,  those  that  relate  to  production,  and  second, 
those  that  relate  to  distribution,  eale,  and  consumption.  But  the  qnestions  how  we 
shall  increase  the  amount  and  diminish  the  cost  of  prmluction,  are  not  more  important 
than  those  that  ask  how  we  shall  obtain  just  prices  for  our  products,  •  And  while  the 
farmers  tkemselvss  can  largely  solve  the  first  class  of  questions — can  buy  or  propagate 
new  and  improved  seeds,  conduct  experiments,  study  methods,  processes,  fertilizers, 
breeds,  breeding,  and  the  like  without  aid  from  State  or  national  departments— yet  it 
is  impoflsible  for  them  to  gain  a  correct  knowledge  of  the  probable  supply  of  and  de- 
mand for  the  grain  product  of  the  world  except  through  State  and  national  aid.  Heavy 
speculators,  indeed,  can  and  do  get  and  use  such  information  as  I  have  said,  but  the 
Individual  farmer  cannot.  And  I  need  not  argue  in  this  presence  to  prove  that  it  is 
or  the  promotion  not  only  of  onr  agricultural  interests,  but  of  the  general  interests  of 
business  that  both  producer  and  consumer  should  know  the  real  condition  and  proba- 
bilities of  the  crops  as  the  basis  of  an  equitable  adjustment  of  prices.  For  if  the  neavy 
speculators  alone  know  the  condition  of  the  crops,  they  can  ''  bear"  the  markets  nntil 
tne  crop  is  bought  at  too  low  a  figure  for  the  facts,  and  so  defraud  producers,  and  then 
^'  bull "  the  market  until  they  have  unloaded  at  too  high  a  figure  for  the  facts,  and  so 
defraud  consumers.  And  it  is  plain  that  the  interests  of  agriculture  are  best  promoted 
and  future  production  is  most  stimulated  and  increased  when  the  farmers  really  get  the 
fair  price  for  their  products  and  the  dealers  simply  get  the  fair  compensation  for  the 
risk  and  cost  and  SKill  of  handling  the  product. 

For  example,  if  the  100,000,000  bushels  of  wheat  produced  annually  by  the  two  States 
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of  Ohio  aod  lUihoiB  is  through  the  furmer's  ifi^Doranoe  of  facts  sold  at  $1  per  liasM 
-when  the  nal  fncts  of  demand  and  nopply  and  the  tendency  of  prices  jnstify  $l.j!5, 
then  the  25  cents  per  bushel  or  the  $3^,000,000  goes  largely  into  the  hands  of  tpeculators 
to  enrich  them  and  become  dead  capital  or  to  be  expended  in  our  cities  on  mere  Idx- 
nries  that  shall,  in  no  way,  increase  the  fixed  and  productive  capital  of  agriculture.  Hot 
if  the  farmers  get  this  ^^,000,000  it  goes  largely  into  better  buildings,  Implemenli, 
stock,  fertilizers,  books,  papers,  and  real  agricultural  education  that  skaU  assuredly  in- 
crease  the  total  future  products  of  the  soil.  In  short  this  vast  sum  is  then  turned  into  retl 
productive  capital^  into  agricultural  prosperity,  that  shall  also  increase  our  commerdai 
and  nalio9ial  prosperity  for  years  to  come. 

Consider  uqw  for  a  moment  our  foreign  grain  demand,  its  magnitude  and  its  vut 
increase.  Our  total  wheat  export  for  the  fifteen  years  preceding  and  inclnding  1877 
averaged  in  round  numbers  40,000,000  bushels  annually.  Since  then  it  has  averaged 
170,000,000  bushels  annually  or  nearly  four  times  as  much  in  total  bushels.  For  tbe 
iifteen  years  our  total  export  was  18  per  cent,  of  our  total  product.  Since  then  it  has 
averaged  37  per  cent,  or,  to  repeat,  oav  per  cent,  of  exporc  has  doubled  and  our  total 
export  has  almost  quadrupled. 

A  simple  table  shows  this  clearly  to  the  eye : 

Bashels  of  average  annual  export  for  fifteen  years  up  to  1877  = 46, 000,  GOO 

Bushels  of  average  annual  export  for  three  years  since  1877  = 170, 000, OOO 

Per  cent,  of  export  to  total  crop  for  fifteen  years  up  to  1877  = 18 

Per  cent,  of  export  to  total  crop  for  three  years  since  1877= 37 

If,  then,  we  consider  the  single  fact  that  we  are  now  annually  exporting  more  than 
one-third  of  our  entire  annual  wheat  cropy  it  will  at  once  be  seen  that  it  will  not  do  to 
neglect  this  foreign  demand  as  a  factor  in  estimating  or  prognosticating  the  tendencjf 
of  prioes,  or,  in  other  words,  the  legitimate  and  probable  price  of  wheat.  Especially 
evident  does  this  become  when  we  remember  the  additional  fact  that  this  foreign  de- 
mand is  exceedingly  variable. 

Compare  the  exports  of  two  pairs  of  years : 

In  1877  the  export  was,  in  round  numbers 54,000,000 

In  1879  the  export  was,  in  round  numbers 14(5,000,000 

Or  nearly  three  times  as  great.    Again : 

In  1878  the  export  was * 89,000,000 

In  1880  the  export  was 178,000,000 

Or  just  twice  as  great.  The  increase  was  largely  due  to  disastrous  failures  in  for- 
eign crops,  and  these  failures  might  have  occurred  alternate  years  instead  of  in  succes- 
sion, i.  e,f  two  good  crops  and  then  two  poor  crops. 

And  yet,  notwithstanding  this  vast  and  exceedingly  variable  export  demand,  the 
astounding  fact  meets  us  that  up  to  the  present  time  we  have  had  absolutely  no  official 
means  of  ascertaining  and  publishing  to  our  producers  and  consumers  the  real  condition 
of  the  European  and  Asiatic  crops.  And  so,  as  a  people  we  have  "  sat  in  darkness  and  the 
shadow  offinandanl  death,''  until  a  few  heavy  dealers  and  speculators  who  coald  afford  to 
pay  f 01'  and  conceal  this  knowledge  that  the  government  should  give  to  the  people,  have 
swept  tbe  board  and  taken  the  profits  that  should  have  goue  largely  to  the  producers. 
For  our  heavy  grain  speculators  know  the  value  of  such  knowledge  and  have  combina- 
tions with  one  another  by  means  of  which  they  get  it  promptly  and  with  approximate 
correctness.  With  branch  honses  or  special  agencies  in  many  lands  and  by  concert  of 
action  they  inform  one  another,  and  their  correspondence  is  as  frequent  as  occasioa 
requires,  even  though  it  necessitates  the  dally  use  of  oceanic  cables. 

All  this  is  legitimate.  The  information  costs  them  much  money,  even  into  the  ten 
thonsands  for  some  single  firms.  It  belongs  to  them  and  they  are  under  no  obligation  to 
divulge  it,  and  they  never  do.  Not  only  that  but -there  is  nothing  to  prevent  the  con- 
stant, persistent,  and  most  diligent  publication  of  false  information,  reports  from  for- 
eign landH  (7)  exactly  the  reverse  of  what  is  true.  And  that  such  misleading  rejwrts 
are  actually  and  most  industriously  published,  no  one  can  doubt  who  calls  to  mind  tbe 
notorious  fact  that  the  actual  and  alarming  shortage  la  European  crops  for  the  past 
four  seasons  has  been  concealed  and  stoutly  denied  in  this  country  each  year  until  the 
bulk  of  our  wheat  crop  was  largely  out  of  producer's  bauds,  and  the  profits  were  is 
the  hands  of  heavy  dealers.  And  this  large  amount  of  gold  made  by  speculators  might 
jnst  about  as  well  have  goue  out  of  the  country,  so  far  as  relates  to  our  agricultural 
and  financial  prosperity,  indeed  much  of  it  does  go  out  for  foreign  luxuries. 

Nor  are  the  producers  the  only  ones  benefited  by  accurate  monthly  crop  reports, 
but  consumers  and  even  legitimate  dealers  who  buy  for  actual  delivery.  And  these 
actual  dealers  earnestly  favor  such  official  crop  reports. 

One  of  the  heaviest  grain  bnyersof  Central  Ohio,  who  is  present  inthisconvenMon  as 
one  of  the  delegates  from  our  State  board,  was  himself  the  one  who  nearly  two  ^uan 
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ago  offered  the  resolntioDs  efltablishiag  the  burean  of  monthly  Btatistioe  in  onr  hoard, 
and  plaoiDg  |1,000  of  onr  State  fair  earoiogs  ia  the  hands  of  the  secretary,  aud  inatrnct- 
ing  him  to  hegin  the  work,  even  before  we  knew  whetber  oor  legislatare  would  vote 
a  dollar  for  its  continaance  or  not.  To  the  credit  of  oor  legislators  be  it  said  that  as 
soon  as  they  found  oor  board  was  really  doing  this  practioal  work  for  the  advance- 
ment of  the  agrtoaltnral  and  bnsinesa  interests  of  the  Slate,  they  promptly,  and  I  think 
noanimoaely,  voted  all  the  funds  we  needed  to  perfect  and  carry  on  the  work.  And  I 
may  here  remark  that  the  same  will,  I  aca  sore,  be  true  of  our  other  State  legislatures 
and  of  our  national  Congress.  If  oar  State  boards  and  oar  national  Department  of 
Agricalture  ouce  show  that  they  "  mean  busines",''  that  they  have  really  grappled  this 
great  work  demanded  by  the  people  in  the  interests  of  agricalture  and  of  business,  then 
sufficient  funds  will  be  speedily  forthcouiiog.  For  th Is  work  is  plainly  demanded  by  all 
except  the  few  who  hope  by  witbholdiug  or  perverting  facts,  to  eunch  themselves  at 
the  expense  of  the  many  and  of  the  gen«-ral  good. 

An  important  question  is,  how  shall  this  work  be  systematised  and  divided  np  be- 
tween the  national  department  and  th^  agricultural  departments  of  the  different  States, 
80  that  all  shall  work  in  perfect  harmony,  the  whole  ground  be  thoroughly  gone  over, 
and  nooe  of  the  work  be  unnecessarily  duplicated  with  results  so  variant  and  contra- 
dictory as  to  throw  discr^it  upon  both. 

I  think  ih^  foreign  work — that  of  finding  month  by  month  the  condition  of  the  crops 
of  the  old  world — must  be  done  by  the  national  Department  of  Agricalture.  Oar  State 
boards  cannot  well  handle  it.  Just  how  this  vast  foreign  work  shall  be  done  I  will 
not  attempt  t^  indicate,  and  am  glad  to  leave  it  with  peiSect  confidence  to  the  wisdom 
of  our  Commissioner.  For  at  least  we  have  a  Commissioner  who  holds  the  reins  as  if 
he  knew  how  to  handle  the  team.  It  is  no  light  task  to  map  out  the  nationalities  of  the 
world  in  comprehensive  form,  and  show  the  population,  production,  consumption,  in- 
cloding  seed,  and  the  consequent  surplus  or  deficit  of  each,  and  thus  deduce  the  grand 
total  of  the  whole,  viz.,  the  closely  approximated  export  demand,  and  onr  home  sur- 
plus to  meet  it.  It  is  a  still  heavier  task  to  get  prompt  and  fairly  accurate  estimates 
month  by  month  of  the  condition  of  the  important  crops  in  every  foreign  nationality 
whose  production  or  consamptiou  affects  the  future  export  demand  for  our  products, 
and  the conseqnent  tendency  of  prices.  Hut  the  interestsof  agriculture  and  commerce 
require  that  this  viork  be  done,  and  well  done,  and  done  at  ongb.  And  oor  national 
department  is  capable  of  doin^  it. 

For  example,  a  comprehensive  table  like  the  following  would  show  where  the  wheat 
of  the  world  lies,  and  where  the  demand  for  wheat  exists,  and  how  supply  and  demand 
stand  related. 

Table  of  production  and  coneumpiion  of  wheat  for  1881. 
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The  figures  given  for  the  United  States  are  simply  approximate. 

The  last  column  would  need  to  be  reported  monthly  irom  May  or  June  of  each  year 
till  September.  The  other  columns  would  need  to  be  prepared  for  the  prmouf  year, 
each  year  in  April  or  May  to  be  ready  for  comparison  with  the  monthly  reports  of  the 
cQrrent  year.  This  is  bnt  a  rude  plan  of  the  foreign  work  now  required  of  this  de- 
partment. Now,  then,  I  say  it  is  no  light  task  thus  to  map,  and  bound,  and  lay  one's 
btod  upon  the  wheat  and  the  wheat- want  of  the  world,  bnt  our  Commissioner  can  do 
ii  with  Buitable  aid  from  Conareae. 

Oar  Signal  Service,  Argus-eyed,  watches  every  cloud,  current,  wind,  and  storm  ;  notes 
its  center,  its  direction,  its  general  direction  and  velocity  and  its  violence;  aud  then 
with  an  hundred  times  the  nundred  hands  of  the  fabled  Briareus  of  old  mythology,  it 
dailj  sends  the  facts  over  all  our  telegraphic  lines,  and  posts  its  bulletins  in  every  hamlet, 
to  aid  or  warn  and  protect  our  navigation,  our  commerce,  and  our  agriculture.  A  similar 
Nm'ce  is  now  imperatively  demanded  of  this  Agricultural  Department  in  regard  to  the 
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exact  condition  month  by  month,  at  least,  of  the  wheat  in  all  the  important  wheat- 
proanoin^  and  wheat-ooneainin};  ctma tries  of  the  world.  Aad,  as  uo  work  is  more 
necessary,  so  none  can  be  mora  popalar ;  not  only  with  farmerts  and  business  men  but 
with  onr  legislators.  And  so  the  necessary  aid  from  Congress  will  be  promptly  given, 
if  only  the  work  is  once  begun. 

Bat  while  this  foreign  work  can  be  done  satisfactorily  only  by  onr  national  depart- 
ment, the  minute  and  acoarate  township  work  necessary  in  the  several  States  can,  Ian 
snre,  be  best  done  by  the  several  State  board:i  of  as^ricultnre,  and  the  main  results  and 
totals  be  telegraphed  at  once  to  Washington  for  immediate  tabulation  and  wide  pub- 
lication through  the  Associated  Press.  Fuller  results  by  mail  conld  be  given  in  the 
ULonthly  pamphlet  reports  of  States  and  nation.  We,  as  States,  can  thus  be  the  bands 
and  oyes,  while  the  national  department  shall  be  the  head  to  arrange  and  the  tongneto 
give  forth  the  facts. 

The  advantages  of  this  State  system,  I  think,  are  many  and  Important. 

First.  Oain  in  time.  If  individnal  correspondents  report  directly  to  Washington  by 
mail,  say  the  first  of  each  month,  then  reports  from  by- stations  in  Colorado,  California, 
and  Oregon  will  be  ten  days  in  reaching  Washington  ;  but  if  the  correspondents  of 
each  State  report  direct  to  their  own  secretary  or  commissioner  of  agriculture,  then 
the  condensation  of  a  thousand  reports  can  be  made  in  a  single  day  aud  night  for  ail 
the  crops,  and  a  clear  gain  of  a  full  week  be  made.  We  have  no  fight  to  nse  the  mails 
when  all  the  heavy  dealers  nse  the  telegraph.  The  loss  of  a  week's  time  here  may  be 
the  loss  of  millions  of  money  to  the  farmers  of  onr  land.  Still  further  loss  of  time 
would  occur  in  the  condensation  of  so  many  indiridnal  report*  in  Washington,  instead 
of  having  condensed  summaries  from  onr  own  inland  States  and  from  foreign  oonu- 
tries. 

Second.  Perwnal  knowledge  and  eup^rvlsion.  In  this  respect  the  State  secretary  of  agri- 
cnltnre  has  every  advantage  over  the  national  Commissioner.  The  latter  can  by 
no  possibility  know  the  general  condition  of  the  whole  country  bjf  personal  inspection. 
The  area  is  too  immense.  But  for  a  single  State  this  is  quite  pcissi ble.  For  example,  iu 
Ohio.  Onr  board  of  agriculture  manages  the  8tat>e  fair,  inspects  fertilisers,  and  repMrts 
the  crops  in  summer,  and  with  the  aid  of  onr  agricnltnral  college  conducts  farmers'  in- 
stitutes in  winter.  In  short,  it  has  charge  of  the  agricultural  interests  of  the  State,  ex- 
cept the  purely  educational,  which  belong  to  the  college.  This  combined  work  requires 
the  secretary  to  travel  extensively,  and  often  in  all  parts  of  the  State,  and  gives  him  the 
best  possible  chance  to  see  with  his  own  eyes  the  condition  of  the  crops,  ana  Judge  of  the 
correctn  ess  of  the  reports  of  correspondents.  It  also  gi  ves  him  an  extensi  ve  acq  naintanoe 
with  the  best  class  of  farmers,  and  a  chance  to  perfect  his  corps  of  crop  correepondento. 
The  advantages  of  this  personal  contact,  acquaintance,  and  supervision  cannot  be  ovei^ 
estimated. 

Third.  Compensation.  No  direct  money  compensation  has  yet  been  given  to  cone- 
spondents,  either  by  the  State  or  national  departments.  Indeed,  there  are  grave  doabts 
whether  it  wonld  yet  be  possible  or  wise.  But  all  oar  crop  reports  and  other  printed 
matter,  inclading  annual  reports  and  State  fair  mat  er,  are  promptly  mailed  to  all  our 
correspondents.  Also  cards, or  complimentaries,  are  sent,  inviting  all  our  correspond- 
ents to  attend  the  entire  week  of  our  annual  exhibition — State  fair — and  become  ao- 
qnainied  with  onr  president,  secretary,  and  members.  This  acquaintance  is  fast  being 
extended,  both  at  the  State  fair  and  at  farmers'  institutes  (held  in  some  thirty  counties 
annually),  and  is  a  great  help  in  the  statistical  work,  while  it  increasfstbe  attendance 
and  even  the  cash  receipts  or  the  State  fair.  This  last  fact  is  respectfully  commended 
to  the  attention  of  other  State  boards. 

Fourth.  Minutenees  and  aocaraoy.  The  fact  is  an  import  ant  one  that  we  have  ten  times 
as  many  correspondents  on  onr  lists  as  the  national  department  can  have  for  Ohio, 
and  more  than  twenty  times  as  many  who  actually  report.  This  make^onr  May,  June, 
and  July  estimates  more  reliable.  Then  again  onr  methods  can  be,  and  I  think  are,  more 
exact.  Let  me  describe  them  very  briefly.  Through  courtesy  of  our  auditor  and  aecre- 
tary  of  state  we  now  have  the  assessors  of  personal  property  ascertain  in  May  the  exact 
acreage  of  the  main  cereals  for  the  coming  harvest.  This  is  n«>  guess-work,  no  percent- 
age on  last  year's  guess.  It  is  an  accnrate  enumeration  of  acres  of  the  then  growing 
crops,  given  by  each  farmer  in  every  township  while  the  facts  are  still  freshly  in  mino. 
It  has  all  the  accuracy  of  the  decennial  census,  and  the  plan  is  earnestly  recom- 
mended to  other  States  as  a  basis  for  accnrate  estimates. 

This  acreage  by  townships  is  tabulated  in  our  office,  and  as  soon  as  the  thrashing 
begins  neat  pocket  folders,  or  ''  thrashers'  blanks"  ruled,  and  with  suitable  headings  for 
acres  and  total  bushels  thrashed,  and  with  full  directions,  are  mailed  to  all  our  cor- 
respondents, for  each  to  give  to  two  or  three  of  the  leading  thrashers  in  each  township 
to  record  daily  the  results  of  thrashing  for  three  weeks  aud  then  repoi-t.  To  illasiriite,  I 
give  the  actual  workings  in  one  county.  Sixteen  townships  in  Licking  County  re- 
ported, as  given  in  our  August  report,  H,9I2  acres  thrashed  (up  to  date,  August  8),  with 
a  total  yield  of  139,678  bushels.  Dividing  we  get,  as  the  yield  per  acre,  15/,^  bushels, 
'^ut  the  total  number  of  acres  in  the  county  is  46,'^8  and  this  multiplied  by  15.6  gives 
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tf  total  for  theoonnty  of  732,249  basbels.  Similar  reports  and  compatationB  for  the 
other  ooonties  gave  38,010,057  as  tbe  total  for  the  State.  The  reRiiIt«  of  Ave  weeks 
more  thrashing  redaced  the  estimate  to  above  37,000,000,  against  52,600.000,  onr  esti- 
mate for  1&80,  which  was  probably  as  Dearly  a  correct  estimate  as  it  is  possible  to 
make,  vis.,  tbe  exact  resolts  of  eight  weeks'  thrashing ;  more  accarate  I  believe  than 
that  made  by  the  assessor  the  next  spring  after  the  farmers  have  largely  forgotten 
what  ik^ir  crops  really  wrre. 

These  reports  and  similar  ones  from  neighboring  States  where  similar  statistical 
work  is  done,  showed  by  Aognst,  and  even  by  July,  that  there  was  sore  t.o  Im  a  heavy 
shortage  in  wheat,  apples,  and  potatoes.  And  as  the  reports  were  widely  circalate<t, 
and  the  main  points  were  widely  telegraphed  by  the  Associated  Press,  and  published  in 
most  of  the  daily  and  weekly  papers,  tbe  farmers  kdd  far  the  snre  advance,  and  gut 
from  $1.25  to  $1.45  instead  of  90  cents  for  their  wheat.  And  so  several  million  dollars 
were  probably  saved  to  the  farmers  of  Ohio,  in  the  sale  of  their  ^  heat,  apples,  and 
potatoes,  for  in  a  few  connties  apples  were  a  good  crop. 

These  reports,  if  made  national  by  connties,  will  show  prodncers,  consumers,  deal- 
ers, shippers,  and  railways  where  the  local  abundance  lies,  and  thus  facilitate  distribu- 
tion of  products  and  equaliEation  of  prices,  and  prevent  waste  of  products  in  places  of 
local  abundance. 

I  believe  the  system  of  oolleoting  statistics  thus  is  more  prompt  and  accurate,  as  I 
have  said,  than  tbe  national  department  can  possibly  make  it  by  any  centralized  sys- 
tem with  the  individual  correspondents  all  reoorting  directly  to  Washington.  Cer- 
tainly if  we  compare  it  with  the  work  done  nnder  the  last  administration  there  can 
be  no  question.  Tbe  rule  ^*  De  wuirttM  nil  niH  doaam,"  "speak  nothing  bnt  good  of 
the  dt^ad,"  is  a  wise  one ;  and  I  therefore  regret  that  truth  compels  me  to  say  that 
much  of  the  statistical  work  of  this  department  under  the  last  Commissioner  was  worse 
tban  worthless.  Take  a  few  examples  at  random  from  the  last  two  reports,  August 
and  September;  before  the  present  able  statistician  had  been  appointed,  and  before 
tbe  prcHent  Commissioner  bad  taken  hold  of  the  work.  The  August  report  says  (pages 
14  ^od  15),  '*  Tbe  condition  of  the  potato  crop,  August  1,  was  92  against  98  at  the  same 
date  last  year,''  and  the  September  report  gave  it  as  86.  And  this  in  the  face  of  the 
fact  that  it  was  then  known  in  all  the  main  potato  regions  that  the  potato  crop  was 
aearcely  more  than  25  jier  cent,  of  the  year  before,  in  fact  was,  perhaps,  tbe  most  dis- 
a»trous  failure  for  a  decade.  And  so  in  a  few  weeks  from  the  time  this  department  bad 
sagely  stated  that  we  had  92  per  cent,  of  a  full  crop,  the  anomalous  fact  stared  us  iu 
the  face  that  we  were  importing  potatoes  from  abroad,  and  that  they  were  selling  in  our 
cities  by  the  ear-load  on  track  for  $1.20  per  bushel,  and  retailing  at  35  cents  to  45  cents 
per  peck. 

Again  this  department  quoted  apples  in  Angnst  at  70  per  cent.,  and  in  September 
66  per  cent,  of  a  full  crop,  instead  of  25  per  cent,  or  less,  as  was  true.  And  to-day  good 
apples  retail  iu  most  of  onr  cities  at  $4  per  barrel  and  50  cents  per  peck.  Spring 
wheat  is  given  as  82  per  cent,  in  Ohio,  whereas  no  spring  wheat  is  raised  iu  tbe  State. 
In  September,  reports  from  only  ten  counties  in  Ohio  are  given,  and  yet  on  this  ridicu- 
lously inadequate  data  the  winter  wheat  average  oi  tbe  State  is  based.  Tbe  Illinois 
wheat  18  giv<)n  at  60  per  cent.,  whereas  it  was  then  definitely  known  to  tbe  State  sec- 
retary of  agriculture  that  it  could  not  exceed  35  per  cent.  And  this  gives  an  over- 
estimate of  14,000,000  bushels  in  a  single  State.  And  the  facts  now  show  that  that 
State  will  have  scarcely  4,000,000  of  good  wheat  to  sell,  above  seed  and  bread  for  her 
own  people,  against  40,000,000  to  export  the  year  before. 

These  are  but  a  few  of  many  facts  that  prove  the  figures  and  estimates  to  have  been 
utterly  unreliable — prove  that  this  department  failed  to  discover  wide-spread  failure 
and  disaster  in  a  whole  State,  and  even  in  the  whole  country.  Such  reports  are  an  out- 
rage, a  disgrace,  and  a  great  damage,  and  brought  contempt  upon  an  administration 
that  was  wasting  its  strength  on  tea  that  would  sell  at  nineteen  cents  per  pound,  and 
on  molasses  that  cost  a  hundred  or  a  thousand  dollars  a  barrel,  and  neglecting  these 
important  statistics  of  our  heaviest  products. 

How  shall  tbe  present  Commissioner  and  bis  able  statistician  redeem  the  statistical 
department  from  odium  and  restore  its  credit  f  In  all  cordiality  I  say,  in  no  way  so 
surely  as  by  accepting  the  hearty  co-operation  now  freely  offered  by  tbe  great  grain 
States  of  the  West,  where  efficient  systems  of  monthly  reports  are  in  existence,  or  to 
be  begun  the  coming  spring. 

One  fatal  mistake  of  the  last  Commissioner  was  that  he  cut  loose  from  the  sympathy, 
co-operation,  and  advice  of  those  officially  in  charge  of  tbe  interests  of  agpriculture — 
boards  of  agriculture,  agricultural  colleges,  and  agricultural  papers.  Tbe  present  con- 
-vention  is  one  of  many  proofs  that  his  able  successor  is  pursuing  and  will  continue  to 
pursue  exactly  the  opposite  course.  If  he  shall  only  succeed  in  establishing  a  system 
by  means  of  which  all  tbe  people  shall  know  promptly  and  accurately,  month  by 
month,  the  condition  of  the  grain  crops  of  the  world,  he  will  have  accomplished  a  great 
lOid  vaJnable  work.  And  1  believe  Congress  should  not  hesitate  to  make  all  reasonable 
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and  Deceiwary  appropriations  for  carrying  forward  a  work  so  essential  to  oar  national 
prosperity. 

The  President  (Dr.  LoRiNa).  The  convention  will  pardon  me  at  this 
time,  if  I  make  a  remark  or  two  with  regard  to  the  paper  just  read — a 
paper  which  I  consider  literally  crowded  from  the  very  beginning  with 
valuable  information.  I  don't  think  that  I  have  ever  listeaed  to  a  more 
substantial  and  valuable  essay  on  any  public  occasion.  Ko  one  more  ap- 
preciates the  value  that  the  statistics  of  the  country  have  bestowed  upon 
the  agricultural  popualtion  of  this  country,  than  I  do.  Their  value  has 
become  incalculable,  and  so  important  that  the  business  of  the  country 
cannot  get  along  without  them. 

Prompt  and  accurate  information  of  our  improved  methods  of  trans- 
portation, improved  processes  in  manufacture  and  all  industrial  pursuits 
secured  in  every  section  of  the  country,  should  be  laid  before  our  peo- 
ple. The  accurate  farmers  of  today  are  just  as  much  interested  in  the 
statistical  cx)nditions  of  the  manufactures  of  the  world  as  were  Bos- 
ton, New  York,  or  Philadelphia  fifty  years  ago ;  and  I  believe  it  is  as 
manifest  to  this  convention  as  it  is  to  me,  that  they  are  entitled  to  it, 
not  as  the  results  of  voluntary  contribution,  but  from  the  results  of 
true,  carefully  compiled  information,  from  a  duly  constituted  and  reg- 
ularly compensated  labor,  paid  for  by  the  general  government  itself. 
I  Applause.]  Now,  I  have  not  been  in  the  habit  of  criticising  our  pub- 
lic servants.  Somehow  I  have  always  had  unbounded  faith  in  them 
as  a  rule.  It  ha^  always  seemed  to  me  that  every  government  official, 
every  man  in  Congress,  every  governor,  every  man  clothed  with  au- 
thority of  whatever  nature,  must  of  necessity  hold  himself  to  that  re- 
sponsibility due  to  his  position ;  but  I  have  been  peculiarly  impressed 
with  certain  defects  in  relation  to  the  management  of  certain  branches 
of  government,  which  Mr.  Chamberlain  has  referred  to. 

My  attention  was  early  called  to  the  statistical  bureau  of  this  depart- 
ment. Of  course,  I  turned  jny  eye,  in  the  first  place,  to  the  recorded  re- 
ports of  my  own  State,  because  I  naturally  felt  more  or  less  familiar 
with  the  several  counties  reporting.  I  found  to  my  astonishment  in 
the  statistical  report  of  last  June  that  in  Berkshire  County  the  aver- 
age of  grain  growing  had  increased,  but  in  Suffolk  County  it  had  di- 
minished. Now  Berkshire  County  is  one  of  the  western  counties  of 
the  State,  where  the  production  of  grain  is  always  large  j  and  Suffolk 
County,  where,  as  the  report  says,  the  production  of  gram  was  limited 
on  account  of  the  overabundance  of  water,  is  the  city  of  Boston  and 
the  harbor.  [Laughter.]  I  remember  reading  an  incident  which  was  re- 
ported some  time  ago,  to  the  effect  that  on  a  certain  date  a  flock  of  wild 
geese  flew  over  the  town  of  Eowley.  Rowley  is  a  small  ix)wn  lying  on 
the  seaboard,  and  is  so  situated  that  wild  geese  in  their  migratory  pas- 
sage must  of  necessity  fly  over  it ;  but  I  must  confess  that  I  have  yet 
to  see  the  necessity  of  making  a  record  of  the  flight.  [Laughter.  | 
Now,  it  seems  to  me  that  accurate  and  important  statistics  have  be- 
come one  of  the  objects  of  popular  demand,  and  their  publication  a 
necessity  of  the  day. 

On  the  19th  of  last  August  T  had  the  honor  of  presenting  to  an  as- 
semblage, at  the  opening  of  the  Manufacturers  and  Mechanics'  Insti- 
tute in  Boston,  a  statement  in  historical  detail  of  the  remarkable 
growth  of  the  manufacturing  industries  of  the  country  for  the  past 
fifty  years.  The  manufacturers  listened  with  the  deepest  interest  and 
surprise ,  and  I  am  sure  that  the  effect  has  been  to  give  a  new  impetus 

the  manufacturing  enterprises,  whose  marvelous  history  I  portrayed. 

At  agricultural  conventions  and  twice  at  Atlanta  the  past  autumn, 
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I  have  endeavored  to  present  such  accurate  statistical  tables  to  my  au- 
diences as  should  give  them  some  measure  of  comprehension  of  the 
enormous  progress  we  are  making  as  an  industrial  people ;  and  every- 
where they  have  been  received  with  profound  attention  and  interest. 
The  more  they  heard  the  more  they  desired  to  know ;  and  I  have  al- 
ways found  that  the  great  stimulus  of  enterprise  has  been  derived  from 
a  knowledge  of  what  enterprise  has  done  and  is  doing.  I  have  been 
80  impressed  with  this  idea  that  I  have  in  my  own  mind  pursued  ex- 
actly the  train  of  thought  laid  before  you  this  afternoon.  I  have  been 
endeavoring  to  ascertain  to  my  own  satisfaction  the  way  in  which  this 
department,  as  representing  the  greatest  industry  in  this  country, 
could  avail  itself  of  the  most  thorough  and  accurate  facts.  Now,  I  am 
not  sure  that  voluntary  contributions  are  always  safe,  however  faithful 
and  conscientious  the  correspondent  may  be.  I  know  there  can  be,  in 
each  State,  an  organization  of  such  a  description  that  the  information 
it  secures  may  be  reliable  and  that  part  of  that  information  may  be 
voluntary.  But  the  main  facts,  the  underlying  system  of  collection, 
and  the  conclusions  deduced  therefrom  must  be  secured  by  proper  officers 
in  the  employ  of  the  government  itself.  The  amount  of  money  neces- 
sary for  tliis  would  be  by  no  means  large,  and  where  properly  used 
could  be  made  of  great  service. 

We  have  in  the  State  of  Massachusetts  a  system  of  this  description 
managed  by  an  accomplished  statistician,  the  Hon.  Carroll  D.  Wright, 
who  is  Read  of  our  bureau  of  statistics  and  labor,  and  every  one  there 
understands  that  the  statements  which  he  makes  with  regard  to  the 
statistics  of  that  State  are  thoroughly  and  absolutely  reliable.  His 
official  corps  is  small  and  the  expenses  of  his  office  are  light,  but  his 
work  is  invaluable  and  complete.  On  the  question  of  labor  I  obtained 
from  him  and  from  the  Census  Bureau  under  this  government  a  vast 
amount  of  valuable  statistics  and  facts  to  submit  to  the  manufacturers 
and  mechanics  of  New  England  last  autumn.  Now  I  think  there  can 
be  a  union  between  this  department  and  the  State  bureaus  for  sta- 
tistical purposes — a  valuable,  reliable,  and  important  union.  So  con- 
vinced have  I  become  of  this  that  I  have  already  presented  an  estimate 
to  Congress  for  ten  times  the  sum  usually  asked  for  for  this  work. 
Usually  there  has  been  appropriated  $10,000  to  the  statistical  branch 
of  the  department.  But  I  trust  this  matter  may  be  presented  to  Congress 
in  such  a  strong  light  that  there  will  be  no  hesitation  in  increasing 
this  insufficient  sum.  In  the  estimate  I  made  for  the  succeeding  fiscal 
year  I  have  asked  for  $100,000.  [Applause.]  Whenever  I  shall  be 
called  to  go  before  the  Committee  on  Agriculture  to  explain  this  esti- 
mate, I  shall  feel  that  I  am  strengthened  by  Mr.  Chamberlain's  paper 
to  which  we  have  just  listened.  It  has  convinced  me,  and  I  trust  it 
has  convinced  every  member  of  this  convention,  that  the  st.atistician  of 
this  department  can  put  himself  in  immediate  communication  with  the 
statistician  in  each  State  of  this  Union  where  there  is  one.  There  is  no 
reason  why  statistical  information  should  be  collected  for  this  depart- 
ment and  paid  for  by  the  State  of  Ohio,  for  instance.  On  the  contrary, 
there  is  every  reason  why  the  general  government  should  employ  per- 
sons in  Ohio  to  furnish  facts  and  figures  that  will  be  of  use  to  the  whole 
country,  and  while  the  statsitical  branch  of  this  department  in  secur- 
ing all  those  commercial  facts  to  which  the  paper  has  alluded,  and  all 
facts  relating  to  foreign  crops  and  commerce,  a  proper  combination  be- 
tween the  States  themselves  and  this  department  will  secure  all  the 
rest  of  the  information  we  so  desire. 

838a ^10 
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Let  me  add  that  the  census  returns  of  the  industries  made  every  de- 
cade are  unequal  to  the  wants  of  the  country.    The  whole  industrial  pop- 
ulation of  the  country  will  grow  old  and  pass  away  in  but  little  more 
than  that  time,  and  anew  generation  will  come  in,  and  set  itself  to  work. 
The  growth  is  so  enormous  that  it  is  impossible  to  appreciate  the  in- 
crease from  one  decade  to  another.    For  instance,  I  am  told  in  the 
statistical  returns  for  1870  that  the  corn  crop  was  750,000,000  bushels. 
I  go  struggling  on  ten  years,  and  all  at  once  day  dawns.    I  look  at  the 
figures  and  behold!  it  has  increased  to  1,750,000,000.    In  1870. 1  am 
told  that  the  wheat  crop  (as  I  told  you  the  other  day)  was  240,000,000 
bushels.    I  am  told  by  the  census  of  1880  it  has  increased  to  more  than 
450,000,000  bushels.    Now,  why  should  I  wait  ten  years  for  this  informa- 
tion?   With  one-quarter  part  of  the  expense  which  it  takes  to  secure 
these  figures  every  ten  years,  a  flood  of  information  can  be  poured  out 
to  the  farmers  of  this  country  every  year,  which  in  its  value  would  be 
almost  incalculable.    [Applause.]    This  can  be  done  by  the  simple  or- 
ganization of  a  proper  statistical  bureau,  which  shall  furnish  a  careful 
estimate  of  foreign  crops  and  foreign  commerce,  and  which  shall  put 
itself  in  communication  with  intelligent  parties  in  the  various  l^tates, 
who  know  what  is  going  on  about  them.    Statistical  estimates  secured 
in  this  way  would  be  valuable  and  important,  and  I  would  present  to 
this  country,  through  such  a  bureau,  an  accurate  statement  each  year 
with  regard  to  the  manufactures  and  other  industries  that  are  making 
us  so  rich  and  so  powerful  as  time  goes  on.    I  am  unwilling  to  wait  ten 
years  to  know  how  much  the  cotton  spindles  in  this  country  have  in- 
creased }  I  am  unwilling  to  wait  ten  years  to  know  what  the  freights 
and  fares  of  our  railroads  are ;  I  desire  that  the  people  of  this  country 
shall  know  year  by  year  the  exact  facts  in  order  that  we  may  under- 
stand what  our  rights,  our  wrongs,  and  our  duties  are ;  for  when  this 
knowledge  is  based  on  accurate  information  we  know  exactly  where  we 
are  as  a  powerful,  enlightened,  and  prosperous  people.    [Applause.!    I 
am  aware  that  the  enumeration  of  the  population  may  properly  be  tasen 
every  ten  years.    This  enumeration  of  the  people  of  this  country  in  its 
various  States  and  districts  is  a  matter  of  the  greatest  importance  and 
should  be  accurate,  both  for  the  purpose  of  dividing  the  country  into 
Congressional  districts,  and  that  we  may  comprehend  our  educational, 
labor,  and  industrial  systems  in  all  the  arts  of  life.    Therefore  let  us 
have  a  census  made  up  every  ten  years  of  the  increase  of  our  popula- 
tion, and  then  let  us  have  an  annual  enumeration  of  the  growth  of  our 
industries,  so  that  the  growing  population  may  know  what  to  depend 
upon ;  that  the  grower  of  corn,  and  of  wheat,  that  those  who  are  inter- 
ested in  the  great  industry  of  this  land — ^the  animal  industry — ^horses, 
cattle,  sheep,  swine,  wool,  hides,  leather,  bones,  and  the  rest,  may 
know  exactly  where  they  stand.    Now,  I  have  made  this  statement 
because  it  grew  naturally  out  of  the  paper  just  read,  and  I  desire  to 
express  my  gratitude  to  the  gentleman  from  Ohio  [Mr.  Chamberlain] 
for  furnishing  me  with  an  unanswerable  argument  with  which  I  can 
support  myself  in  my  modest  demand  for  $100,000  to  put  this  depart- 
ment upon  a  good  statistical  foundation,  preliminary  to  that  time  when 
it  will  be  placed  on  a  broader  foundation  where  it  will  represent  the 
statistical,  the  agricultural,  and  the  mechanical  industries  of  this  coun- 
try accurately  and  well.    [Applause.] 

Mr.  GiLLHAM  said :  In  view  of  the  admirable  paper  of  the  gentleman 
irora  Ohio,  and  the  great  amount  of  information  it  contains,  which  this 
convention  has  so  much  enjoyed,  I  desire  to  offer  the  following  pre- 
amble and  resolutions : 
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Whereas  it  is  a  matter  of  great  importance  to  the  agricultural  inter- 
ests of  this  country  to  have  full  and  accurate  statistics  of  the  agricul- 
tural pro<luctions  of  the  United  States  and  foreign  countries  promptly 
published,  in  order  to  enable  all  interested  to  determine  the  tendency 
of  prices  and  the  probable  demand  for  our  surplus  productions :  There- 
fore be  it — 

Reaolvedj  1st.  That  this  convention  request  the  Congress  of  the  United 
States,  now  in  session,  to  provide  by  law  for  the  collection,  through  the 
foreign  service  of  this  goverument,  of  the  agricultural  and  commercial 
statistics  of  other  nations. 

Resolved^  2d.  That  the  United  States  Department  of  Agriculture,  and 
the  several  States  and  Territories,  through  their  boards  of  agricKlture 
or  otherwise,  ^be,  and  they  are  hereby,  requested  to  co-operate  in  the 
work  of  collecting  and  publishing  full,  prompt,  and  accurate  statistics 
relating  to  the  agricultural  productions  of  the  United  States. 

Resolved^  3d.  That  the  chairman  of  this  convention,  the  honorable 
Commissioner  of  Agriculture  of  the  United  States,  be,  and  is  hereby, 
requested  to  furnish  the  President  of  the  Senate  and  the  Speaker  of 
the  House  of  Representatives,  each,  with  a  copy  of  the  foregoing  pre- 
amble and  resolutions,  and  urge  the  passage  of  a  law  by  Congress  pro- 
viding for  the  collection  of  agricultural  and  commercial  statistics  of 
other  nations. 

The  resolutions  were  on  motion  adopted. 

Mr.  Chaney  spoke  of  the  importance  of  our  having  foreign  crop  sta- 
tistics. In  the  year  1878  we  had  an  immense  wheat  crop  in  this  and 
other  of  our  winter- wheat  growing  States.  The  idea  had  been  promul- 
gated by  the  papers  and  politicians  that  there  was  an  overproduction. 
Buyers,  therefore,  offered  low  prices.  We  regarded  England,  there- 
fore, as  our  main  purchaser  of  wheat,  notwithstanding  all  the  large  re- 
quirements of  the  continent.  The  result  was  that  the  farmers  sold  out 
the  stock  of  wheat  in  several  counties  in  Ohio  at  80  cents  a  bushel.  He 
was  a  buyer  and  a  miller,  and  paid  as  close  attention  to  the  market  as 
any  one,  and  when  no  reports  whatever  of  the  shortage  of  the  conti- 
nent was  received  we  were  without  information  of  the  condition  of  the 
market.  The  continental  buyers  came  in  and  bought  their  supply  in  a 
short  time.  The  result  was  that  our  wheat  sprang  up  in  value  from  80 
to  95  cents  a  bushel  in  a  short  period.  Our  buyers  and  dealers  did  not 
know  the  cause.  The  French  buyers  again  left  the  market,  and  it 
dropped  down  to  80  again.  The  buyers  here  had  only  had  the  informa- 
.tion  they  received  through  this  department  officially,  and  they  bought 
accordingly. 

It  was  believed  that  we  had  an  immense  crop — ^far  beyond  what  we 
really  had.  What  we  want  is  to  be  posted  every  way  as  to  the  pros- 
pects of  the  crop  of  continental  Europe. 

The  President.  Mr.  Blue  will  now  present  a  paper  on  the  history 
and  value  of  agricultural  statistics  in  Canada. 

Mr.  Blue.  Mr.  Chairman  and  gentlemen  :  I  may  remark  that  I  had 
no  intention  of  reading  a  paper  to  this  convention  when  I  left  home. 
The  paper  I  have  is  really  a  government  report,  and  is,  in  a  measure, 
confidential.  Some  of  the  delegates  have,  however,  urged  me  to  read 
such  portions  of  it  as  shall  not  violate  this  confidence,  which  are  the 
portions  relating  to  the  value  and  history  of  agricultural  statistics.  Be- 
fore passing  to  the  reading  of  the  proof-slips  which  the  printer  handed 
me  the  evening  before  I  left  home,  I  want  to  say  that  I  think  it  would 
be  a  good  idea  if  there  could  be  established  an  international  crop  sys- 
tem on  this  continent,  especially  between  the  United  States  and  Can- 
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ada — as  we  hare  already  an  international  Signal  Service — and  one  is 
just  as  important  as  the  other  and  will  become  more  and  more  so  every 
year. 

The  province  of  Ontario  is  now  the  chief  grain-growing  province  of 
the  Dominion,  but  the  time  will  soon  come  when  the  Northwest  will 
not  only  be  the  first  grain-producing  section  of  Canada,  but  also  of 
the  continent.  There  is  the  hoMtat  of  spring  wheat.  In  no  other  part 
of  the  world  does  spring  wheat  attain  such  perfection  as  in  the  Cana- 
dian northwest,  where  there  is  an  area  of  150,000,000  of  acres,  every  acre 
of  which  is  well  calculated  to  grow  spring  wheat.  This  country  is  being 
opened  up  very  rapidly.  During  the  past  year  a  great  many  emigrants 
have  settled  there,  and  I  think  it  very  desirable  that  we  should  have  an 
international  crop-reporting  system  between  the  United  States  and 
Canada. 

AGRICULTURAL  STATISTICS :    THEIR  VALUE  AND  THEIR  HISTORY. 

The  hnsbandry  of  the  pant  fifty  years  is  a  record  of  marveloos  progress,  both  in 
methods  aod  results.  Intelligeut  farmiug  is  do  longer  confiDed  to  a  score  of  men  in  a 
country,  or  one  man  in  a  county.  We  see  the  evidence  of  it  on  every  side — in  the  ose 
of  labor-saving  imp1ementB»  i»  the  increase  of  improved  breeds  of  live-stock,  in  the 
drainage  of  the  soil,  in  the  rotation  of  crops,  in  the  application  of  fertilizers,  in  the 
development  of  the  dairv  system,  and  in  the  great  diversity  of  products  of  the  field, 
orchard,  and  garden.    There  has  been  a  steady  and  general  leveling  upwards. 

Throughout  this  period  governments  have  taken  a  keener  interest  than  ever  before 
in  agricultural  affairs.  In  every  country  of  Europe,  with,  I  believe,  the  single  excep- 
ception  of  Turkey,  there  is  a  ministry,  bureau,  or  sub-department  of  agriculture,  with 
an  organized  system  for  conducting  inquiry  and  reporting  facts  in  all  matters  affecting 
,the  interests  of  the  farmer.  The  same  thing  is  true  of  the  United  States,  as  well  as  a 
number  of  individual  States,  and  also  of  my  own  country,  though  in  a  less  degree. 

By  encouraging  exhibitions,  collecting  and  publishing  valuable  information,  intro- 
ducing new  breeds  of  live-stock  or  new  varieties  of  grain,  fruit,  andseed^,  taking  meas- 
ures to  check  the  ravages  of  disease  upon  animal  or  plant  life,  and  establishing  colleges 
and  experimental  farms  for  the  special  education  of  farmer's  sons,  governments  have 
done  much  to  aid  and  direct  the  operations  of  the  husbandman,  and  to  give  him  larger 
profits  for  the  fruit  of  his  labor. 

No  00 e  seriously  doubts  the  utility  of  correct  information  on  the  supply  of  food,  to 
town  and  country,  to  rich  and  poor,  to  farmers  and  merchants.  It  enters  largely  into 
the  commercial  combinations  of  every  year,  and  is  one  of  the  chief  elements  affecting 
circulation. 

This  is  a  field  In  which  governments  have  almost  exclusively  the  means  of  making 
an  extensive  series  of  observations,  and  perhaps  no  greater  service  could  be  rendered 
to  the  farmers  and  business  men  of  the  provinces  of  the  Dominion  and  the  States  of 
the  Union  than  to  collect  reliable  statistics  ot  their  agricultural  wealth  from  year  to 
year. 

THK  VALUE  OF  STATISTICS. 

The  value  of  statistics  is  apparent  in  this,  that  it  is  mainly  through  the  pursuit  of 
statistical  inquiries  we  can  be  assured  of  real  advance  in  the  knowledge  of  human 
interests.  The  statist  aims  at  discovering  the  actual  condition  of  his  country  and 
the  causes  of  that  condition,  with  a  view  to  discover  also  the  methods  of  improv- 
ing it. 

By  the  aid  of  statistics  just  data  are  supplied  to  guide  the  exertions  of  the  philan- 
thropist, the  judgment  of  the  legislator,  and  the  speculations  of  the  reasoner.  Facts 
unimportant  in  themselves,  as  George  Lewis  has  observed,  become  important  as  units 
comprised  in  a  complete  enumeration,  and  results  are  thus  obtained  to  which  mere 
conjecture,  or  the  loose  and  vague  impressions  derived  from  a  partial  observation  could 
not  have  led. 

Figures  give  definiteness  and  precision  to  ideas.  With  regard  to  questions  of  drain- 
age, ventilation,  food,  and  the  use  or  abuse  of  strong  drinks,  it  is  the  statistical  in- 
formation supplied  on  a  large  scale  which  alone  can  be  conclusive.  It  is  the  essence 
of  statistical  inquiry  that  by  dealing  with  masses  it  eliminates  individual  peculiar- 
ities. 

Statistics  of  the  census,  post-office,  customs  and  excise,  and  the  courts  give  to  as 
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eolleotively  the  social  and  eoonomic  history  of  the  age  in  which  we  live.  They  prove 
that  there  is  uaiformity  in  all  haman  affairs,  and  there  is  permanence  and  steadlDess 
in  the  laws  which  regalate  oar  existence.  From  statistics  history  borrows  a  consid- 
erable portfon  of  her  light,  to  general  public  law  they  contribute  most  valaable  mate- 
trials,  and  they  enrich  politics  with  a  multitnde  of  practical  data. 

A  report  showing  the  actual  territorial  wealth  of  the  country,  the  different 
branches  of  its  produce  and  the  mean  returns  which  they  afford,  would  be  invaluable 
to  the  economist  aud  the  Iegi8lat4>r.  By  proving  numerically  the  happy  effects  of 
any  measure  of  economic  legislation  the  trustees  of  power  would  be  taught  the  supe- 
riority which  may  be  acquired  by  the  prompt  imitation  of  nations  most  advanced  in 
agricolture  and  manufactures,  and  in  the  manual  perfection  of  the  arts  and  trades. 
Government  has  an  interest  in  the  enlightenment  of  laborers,  whether  agricultural 
or  mechanical,  for  they  are  the  real  producers  of  wealth.  It  is  its  duty  to  do  for  them 
oolleotively  what  they  have  no  means  of  doing  individually,  or  even  by  organized 
association. 

The  value  of  information  depends  on  its  accuracy.  An  annual  record  of  trust- 
worthy facts,  setting  forth  the  productive  power  and  value  of  both  land  and  labor 
when  employed  to  the  best  advantage,  could  not  fail  to  produce  a  healthy,  stimulating 
effect.  The  influence  of  thousatids  of  giM>d  examples  would  tell  powerfully  in  favor 
of  advancement  all  along  the  line.  The  counting  of  cows,  a  distinguished  English 
agriculturist  has  remarked,  is  the  first  step  towards  their  universal  improvement — 
especially  should  the  count  give  their  annual  product  of  butter  and  cheese. 

Our  farmers  have  great  advantages  for  the  economical  production  of  beef  and  pork, 
mutton  and  wool,  and  it  will  render  them  a  valuable  service  to  obtain  correct  infor- 
mation of  all  discoveries  and  improvements  either  in  the  growing  and  feeding  of 
domestic  animals  or  in  the  curing  of  provisions;  also  as  to  the  number  of  animals 
fattening  in  the  country,  and  the  probable  demand  for  them  in  the  home  and  foreign 
markets. 

The  profit  is  in  the  last  few  extra  pounds  of  meat  or  cheese  or  butter,  as  well  as  in 
the  extra  bushels  of  wheat,  corn,  or  barley.  How  to  produce  this  extra  is  a  question 
<ii  vital  moment  to  every  farmer,  and  to  the  whole  country.  If  by  an  improved  sys- 
tem of  tillage,  or  the  use  of  fertilizers,  the  average  wheat  product  of  the  country  can 
be  increased  by  one  bushel  per  acre,  the  aggregate  gain  will  be  very  great.  On  the  area 
in  Ontario,  as  given  by  the  census  of  IcJTl,  it  w«^uld  be  nearly  a  million  and  a  half  of 
bashels. 

In  one  of  his  letters  to  Sir  John  Sinclair,  Washiugt'On  says  that  when  he  entered 
the  public  service  in  the  Revolutionary  war  his  flock  of  1,000  sheep  clipped  5  pounds 
per  fleece ;  when  he  returned  to  his  estate  at  the  close  of  the  war  he  found  his  flock 
so  degenerated,  under  the  care  of  a  foreman  of  the  old  school,  that  the  average  clip 
was  only  2^  pouuds,  then,  as  it  is  now,  the  average  yield  of  the  Virginia  sheep.  In 
Ontario,  according  to  the  census  of  1871,  the  average  was  4^  pouuds,  but  we  have 
many  flocks  of  long-wooled  sheep  that  yield  as  higti  as  8  and  even  10  pounds.  A 
^r  average,  with  intelligent  care  in  feeding  aud  breeding,  should  not  fall  below 
6  poands,  and  this  on  the  sheep  census  of  1871  would  give  us  an  extra  3,000,000  pouuds 
for  the  whole  province,  or  an  annual  addition  of  $1,000,000  to  its  wealth  by  wool 
alone. 

The  great  defect  in  our  agriculture  is  the  failure  to  rear  the  proper  number  and 
quality  of  animals.  If  the  quantity  of  live  stock  were  doubled  the  aggregate  of  grain 
produced  might  also  be  greatly  increased,  without  any  corresponding  increase  in  ex- 
pense. But  there  is  danger  in  running  to  extremes ;  the  farmer  must  seek  to  avoid 
over-production. 

At  present,  industrial  facts  are  ascertained  for  us  by  the  census,  which  is  taken  only 
once  in  ten  years.  But  the  whole  condition  of  agriculture  may  change  in  that  period, 
so  that  at  best  the  information  of  the  census  can  be  only  a  subject  of  curious  interest 
to  the  farmer;  it  will  not  help  him  to  decide  what  he  fairly  ought  to  get  for  his  grain 
and  live-stock,  and  whether  to  sell  or  to  hold ;  it  is  gathered  and  published  at  too 
wide  intervals  of  time  for  practical  usefulness  or  guidance. 

Agricultural  journals  and  the  daily  and  weekly  newspapers  are  doing  invaluable 
service  to  the  country,  but  they  cannot  work  under  an  organized  system,  nor  cover  the 
whole  ground  of  inquiry.  The  experience  of  the  ablest  and  best  conducted  journals  of 
England,  the  United  States,  and  our  own  country  is  that,  with  the  most  painstaking 
effort,  the  collection  of  statistics  snd  reports  is  fragmentary  and  unsatisfying.  Gov- 
ernments alone  can  do  the  work  efficiently  and  continuously. 

Every  farmer  knows  that  the  price  of  his  products  is  regulated  by  the  law  of  supply 
and  demand.  Prices  naturally  tend  to  the  equilibrium  found  under  this  law,  and  for 
a  high  price  obtained  under  a  false  impression  of  scarcity  the  producer  pays  the  penalty 
through  prices  running  to  the  other  extreme. 

The  grain-dealer  or  the  speculator  on  the  com  exchange,  with  a  longer  purse  and 
better  means  of  information  than  the  isolated  farmer,  can  learn  the  probable  yield  of 
crops  sooner  than  any  one  else,  and  may  sweep  the  markets  before  prices  have  moved 
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But  if  fltatistics  were  famished  by  the  f^ovemment  every  one  woald  be  as  well  snp- 
plied  with  informatioD  as  the  dealer  or  the  speoalator  od  the  exchange.  Henoe  the 
valne  of  antheDtio  reports  oq  the  condition  of  crops  throughout  the  country  and  the 
world. 

The  misrepresentation  of  crop  reports — which  Is  a  common  device  of  speculators — ^is 
hurtful  to  the  farmers,  who  are  for  this  reason  deeply  interested  in  having  trustworthy 
information.  They  have  the  earliest  command  of  the  market,  and  may  take  advantage 
of  that  position  if  they  have  the  means  of  accurately  anticipating  the  course  of  prices. 
It  is  no  gain  to  the  consumers  that  dealers  oi  speculators  have  bought  in  a  low  market. 
They  must  pay  the  figure  as  fixed  by  supply  and  demand,  and  the  lion's  share  of  pro6tB 
is  seized  by  the  middleman.  Accurate  stat;  ^ics  and  reports,  affecting  the  commercial 
dealings  in  farm  stocks,  would  enable  the  p  -i  Jlucer  to  get  a  more  equable  distribution 
of  profits,  and  to  steadily  increase  his  pi'>'*^,(;tive  capital.  At  the  same  time  they 
would  aid  the  dealers  who  do  a  fair  and  le^  CiViatte  business;  it  is  the  gamblers  on  the 
great  corn  exchanges  who  work  mischief  U  f^i'iiie^  ^nd  to  the  trade. 

A  few  illustratioDs  of  the  practical  use  aii  J  Valr  'bf  crop  reports  as  collected  in  an 
imperfect  way  by  the  bureau  at  Washington  mky^*  ^ove  instructive  and  interesting. 

The  corn  crop  of  the  Union  for  1073  was  injured^  )y  the  fall  frosts  to  the  estimated 
extent  of  ]35,(X)0,000  bushels.  When  this  fact  bec'^rae  known  through  the  monthly 
report  of  the  Agricultural  Department  an  advano4  <f  20  cents  per  bushel  was  estah^ 
lisbed,  and  the  farmers  reaped  the  benefit  of  it.  Tf'e  October  report  for  the  same  year 
showed  a  decrease  in  the  hog  supply,  and  the  market  for  hogs  likewise  improved  im- 
mediately. 

In  the  January  report  for  1873  the  secretary  of  the  Agricultural  Association  for  Perry 
County,  Indiana,  writes : 

** About  the  time  of  the  x>otato  harvest  this  fall  (1872),  our  producers  were  all  astray 
respecting  the  market  value  of  the  potato  crop—one  of  our  main  crops  in  this  section. 
This  nncertainty  was  taken  advantage  of  by  bnyers,  and  they  swarmed  down  on  onr 
producers  early  in  the  day,  ofifering  50  cents  per  bnshel.  Some  accepted  the  offer,  but 
the  vast  proportion  of  our  farmers  concluded,  at  the  request  of  the  association,  to 
await  t  he  report  from  the  Agricultural  Department,  it  reached  us  in  proper  time,  and 
a  careful  analysis  was  made  of  its  reports  of  the  potato  crop.  Our  people  acted  on  it, 
and  the  result  was  a  gain  of  many  thousands.'' 

The  low  price  at  which  the  few  sold  was  no  gain  to  the  consumer,  and  the  high  price 
was  no  loss.  Under  any  circumstances  he  was  bound  to  pay  the  price  fixed  by  the  de- 
mand, and  the  speculator  only  failed  to  make  large  gains  through  the  producer  refus- 
ing to  sell  at  his  offer.  By  waiting  and  taking  counsel  of  the  reports  the  iarmers  them- 
selves got  the  benefit  of  the  good  prices,  and  it  is  a  sound  maxim  that  the  profit  should 
go  to  the  men  who  earn  it. 

But  the  work  of  the  bureau  at  Washington  is  too  imperfect  to  foil  the  designs  of 
the  speculator,  or  to  correct  the  misrepresentation  of  crop  reports  so  as  adequately  to 
protect  the  producer  against  loss.  In  the  first  place,  the  number  of  correspondent's  is 
limited — there  being  only  four  thousand  for  the  whole  Union,  or  an  avera||^  of  two  for 
every  three  counties ;  and  in  the  second  place,  the  reports  are  not  issued  with  sufficient 
promptness.  The  consequence  is  that  the  speculator  is  given  a  margin  of  time  for  his 
work. 

It  is  a  well-known  fact  that  an  assumed  or  a  reported  scarcity  has  at  first  the  same 
effect  on  prices  as  a  real  one  has.  The  rise  isjust  as  rapid,  the  fi  actuations  Just  as  vio- 
lent, and  the  final  result  more  disastrous.  Wnat  occurred  in  1879  will  show  how  the 
game  of  the  speculator  is  played. 

As  early  as  the  Ist  of  July  the  heavy  grain-buying  firms  of  New  York  and  Chicago 
knew  that  the  ^heat  crop  was  abundant  in  their  own  country,  that  it  was  a  failure  in 
Great  Britain  and  some  of  the  P^nropean  states,  and  consequently  that  the  export  de- 
mand would  be  very  great.  They  had  experienced  men  moving  about  in  the  country 
getting  accurate  information,  and  local  buyers  who  made  regular  reports  on  the  state 
of  the  crops.  Upon  the  facts  collected  in  this  way,  and  which  were  tiacredly  treasured 
in  their  own  offices,  the  grain  kings  formed  their  Judgment;  they  gave  to  the  public 
only  what  served  their  own  ends.  The  fact  that  there  was  a  large  foreign  demand 
they  either  suppressed  or  denied,  and  the  fact  that  there  was  an  unusually  large  crop 
in  their  own  country'  they  brouglit  out  wiih  emphasis.  If  the  farmers  were  as  well 
informed  as  the  leading  buyers  they  would  have  held  on  for  an  advance;  but  they 
were  not,  and  before  the  issue  of  the  Washington  report  a  great  portion  of  the  winter 
wheat  south  of  the  latitude  of  Chicago  was  disposed  of  at  90  cents  per  bnshel.  The 
price  then  quickly  rose  to  $1.20  per  bnshel,  and  the  farmers  of  the  spring  wheat  belt 
were  paid  about  $1.30.  The  wide  margin  of  profit  on  early  sales,  which  should  have 
gone  to  the  farmer  had  prompt  information  been  given  by  the  bureau,  was  swept  by 
the  New  York  and  Chicago  dealers  as  their  winnings  in  the  game. 

Large  quantities  of  the  wheat  in  store  were  disposed  of  at  a  fair  market  price,  but 
the  more  reckless  speculators  resolved  on  another  move.  They  determined  to  force  up 
the  price  of  wheat  by  pointing  to  the  great  foreign  demand,  and  declaring  that  the 
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home  crop  had  been  largely  over-estimated.  Bat  this  stratagem  had  do  effect  on  En- 
|Cll»h  bayers.  They  had  the  carefally-collected  crop  reports  of  their  own  country,  of 
tbe  wheat- throwing  countries  of  the  contioent,  of  the  Aostralian  colonies,  and  of  the 
liareaa  at  Washington,  aod  they  knew  that  the  wheat  supply  of  the  world  was  ample 
for  the  wants  of  the  year.  They  bought  wheat  everywhere  but  in  New  York  and  Cbl- 
cB^Oy  and  the  result  was  that  in  a  few  we^ks  the  American  ring  was  broken.  The 
ai^ioculators  were  not  strong  enough  to  caryy  their  load ;  but,  besides  the  serious  fall 
fn^pnces,  their  collapse  came  very  .near  to  precipitating  a  commercial  crisis.  Early, 
XMScurate,  and  generally  diffused  inforEva,^on  as  to  the  stace  of  the  crops  at  home  and 
abroad  would  frustrate  all  such  atteiii\||is  of  the  grain  speculators  to  **  bull"  or  **  bear  " 
tUe  market.  '.       j 

Another  instructive  lesson  is  furuiajlif  >y  the  crop  and  stock  reports  of  Ohio.  The 
iK-Iicat  crop  iu  that  State  last  year  was  ^  fi^y-and  had  it  been  e<}ually  good  all  over  the 
ooantry  the  price  would  probably  uc^  «  Vgone  above  $1.20  in  Chicago.  But  the  re- 
ports for  Illinois,  Iowa,  and  MicF-  ^a^-r-t  ^  only  other  wiuter-wheat  States  that  have 
adopted  the  plan  of  monthly  cro  rppor^^t — indicated  that  for  those  States  the  yield 
'would  be  less  than  half  that  of  ^  »  ;.revibus  year.  This  information  was  promptly 
given  to  the  pre^  of  the  whole  (  'fintry,  and  advance  sheets  of  the  most  important 

S>iDts  and  conclusions  from  each  month's  report  were  sent  out  in  the  same  way.    The 
bio  report  for  October  sars : 

'*  Farmers  read  the  facts  in  m,  ly  papers  and  on  every  hand,  iind  the  whole  comma- 
nity  came  to  believe  and  know  that  at  least  the  wheat  and  corn  crops  of  1881  were 
really  short,  and  that  prices  must  rule  high  ;  and,  as  a  rule,  the  farmers  held  and  real- 
ixed  the  profits  that  legitimately  belonged  to  theiu.    And  so  this  information  thus 

feathered  by  the  State  boards  of  our  own  and  a  few  other  States,  and  thus  widely  pub- 
ished,  has,  in  the  opinion  of  Judicious  men  who  are  acquainted  with  the  facts  before 
and  since  this  work  was  begun,  been  worth  more  than  $10,000,000  to  the  farmers  of 
Ohio  alone.  For  that  sum  would  be  less  than  30  cents  a  bushel  on  this  year's  crop,  and 
that  30  cents  (or  $10,000,000)  would  have  gone  largely  into  the  hands  of  speculators 
bat  for  this  prompt  and  reliable  information  in  the  hands  of  the  farmers  and  of  the 
public  generally.  Indeed  such  was  really  the  case  with  the  crop  of  1879,  before  this 
crop  report  work  was  begun  by  any  State  except  Illinois.'' 

Owing  to  the  long-continued  drought  last  year  the  bean  crop  was  short  in  Ontario, 
and  also  in  New  York  and  Michigan.  This  was  known  to  dealers  early  in  the  season, 
and  before  the  crop  was  fully  harvested  a  great  portion  of  it  was  secured  by  their 
agents  at  prices  ranging  from  $1.25  to  $1.60  per  buMhel.  A  few  weeks  later  it  was 
quoted  iu  the  Detroit  and  Montreal  markets  at  $3  per  bushel,  and  the  lumbermen  of 
Michigan  and  the  Ottawa  Valley  who  had  delayed  the  purchase  of  supplies  were  obliged 
to  pay  outside  figures  to  the  speculators,  who  were  thus  well  rewarded  for  the  cost  of 
early  information.  Under  an  efficient  system  of  collecting  and  publishing  crop  reports 
this  advantage  would  have  gone  to  the  producers. 

These  illustrations  will  suffice  to  make  clear  the  practical  value  of  statistics  and  re- 
ports, both  to  the  producers  and  the  consumers  of  food.  Other  uses  which  they  would 
serve  I  need  only  indicate. 

They  would  encourage  the  keeping  of  farm  accounts — necessary  in  order  to  make 
fairly  accurate  returns. 

They  would  direct  the  purchasers  of  live  stock  to  the  sections  in  which  supplies  may 
be  most  easily  obtained. 

They  would  give  a  basis  of  certainty  upon  which  to  compute  the  country's  annual 
earplus  of  products,  or  its  requirements. 

Thtsy  would  serve  to  prevent  panic  and  sudden  and  unnecessary  fluctuations  in  prices. 

They  would,  by  showing  the  probable  extent  of  employment  in  the  carrying  trade, 
enable  the  shipping  and  railway  interests  to  make  timely  provision  for  it. 

They  would  mark  the  tendency  to  over-crop,  and,  consequently,  to  impoverish  the 
soil,  and  demonstrate  the  value  of  fertilizers  and  the  importance  of  a  reform  iu  tillage. 

And  lastly,  they  would  note  the  resources  of  the  country,  its  capabilitierf  and  its  prog- 
ress in  material  wealth,  and  so  serve  to  attract  population  and  capital  from  other 
lands. 

To  ascertain  the  present  state  of  the  country,  to  compare  different  places  at  the  same 
time,  and  the  same  place  at  different  times,  are  objects  of  great  interest  to  every  citi- 
zen. 

THEIR.  HISTORY. 

Having  considered  the  uses  and  purposes  of  agricultural  statistics,  I  propose  in  the 
next  place  to  treat  of  the  subject  briefly  in  its  historical  aspect.  This  is  desirable  in 
order  to  show  what  other  countries  have  done,  and  to  learn  what  their  experience 
teaches. 

In  Great  Britain  statistics  of  every  kind  have  made  slow  progress.  It  took  nearly 
half  a  century  to  carry  a  measure  in  Parliament  for  taking  the  census  of  the  nation,  the 
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first  bill  haviDg  been  introduced  in  1753,  and  the  first  census  ^aken  in  1801.  TbeTari* 
OU8  published  statistics  consisted  for  many  years  of  returns  to  Parliament  presented 
without  regularity  or  order,  and  it  was  not  until  1H32  that  a  statistical  department  waa 
created  at  the  Board  of  Trade,  with  the  object  of  arranging  and  systematizing  publie*- 
tions  and  returns.  Since  that  year  statistical  offices  have  been  created  in  oonneotion 
with  other  departments;  but  various  reforms  have  been  made  in  the  conduct  of  the 
work,  and  a  royal  commission,  appointed  in  1877,  has  been  engaged  for  four  years  in  an 
effort  to  simplify  and  systematize  the  whole  body  of  statistical  returns.  Their  report* 
which  is  exhaustive  and  valuable,  now  awaits  the  action  of  the  government. 

In  England  it  required  the  lifetime  of  a  generation  to  remove  the  prejndioee  of  the 
farmers  against  the  collection  of  agricultural  statistics.  They  feared  that  the  scheme 
had  something  to  do  with  local  rates  or  the  national  taxation^  or  that  it  was  a  device 
of  landlords  to  learn  their  true  condition  and  raise  the  rerts. 

In  1836  Mr.  Poulett  Thompson,  president  of  the  Board  of  Tradtj,  conceived  the  idea 
of  collecting  information  through  the  clergy,  but  prudently  rosolved  to  test  his  plan 
at  first  in  one  county.  Printed  forms  were  prepared  asking  for  rennrns  of  the  wnele 
land — wood,  waste,  and  under  cultivation  ;  the  acreage  and  yield  of  the  different  cropa ; 
the  number  of  each  kind  of  live-stock,  and  the  average  rate  of  wages.  These  were  sent 
to  the  clergymen  of  12B  parishes  in  the  county  of  Bedford,  but  the  result  was  so  nnsat- 
isfactory  that  the  plan  was  abandoned  as  hopeless ;  only  27  of  the  126  clergymen  made 
any  return. 

Various  other  experiments  were  subsequently  made,  and  the  subject  was  taken  up 
in  Parliament.  From  1845  to  1864  bills  and  resolutions  were  introduced  and  discaaaed 
session  after  session,  and  a  score  of  schemes  were  considered,  only  to  be  dropped  mt 
rejected. 

In  1853  authority  was  granted  by  the  government  to  conduct  an  experiment  in  two 
English  counties  by  the  poor  law  board,  and  iu  three  Scottish  counties  by  the  UiKh- 
laud  Agricultural  Society,  under  a  scheme  prepared  by  its  secretary ;  and  in  the  fol- 
lowing yeiir  the  experiment  was  extended  to  eleven  English  and  Welsh  counties,  and 
to  the  whole  of  Scotland.  The  making  of  returns  was  purely  voluntary,  bnt  while  in 
Scotland  the  extent  of  failure  was  less,than  one-fifth  of  one  per  cent,  it  was  in  England 
7  per  cent.  The  difference  of  results  was  attributed  to  the  kinds  of  machinery  em- 
ployed ;  there  was  a  strong  prejudice  against  the  poor  law  board,  and  the  Highland 
Society  was  trusted  as  the  fanners'  friend. 

No  further  effort  was  made  at  that  time  to  collect  statistics  in  England,  bnt  the 
work  was  continued  in  Scotland  until  interrupted  by  a  dispute  over  patronage  and  the 
audit  of  accounts.  The  treasury  asserted  its  right  to  name  the  collectors  as  servants  of 
the  government,  and  insisted  upon  all  accounts  passing  through  the  board  of  audit. 
The  secretary  of  the  society  refused  either  to  yield  the  patronage  or  submit  to  an  audit, 
and  he  settled  the  dispute  by  stopping  the  work. 

The  success  of  the  experiment,  however,  proved  the  value  of  such  statistics,  and 
helped  to  remove  the  prejudice  against  them.  Finally,  in  the  session  of  1864,  a  reeo- 
lution  wascarriedin  the  House  of  Commons  affirming  that  the  collection  of  agricultaxal 
statistics  was  desirable,  and  in  June  of  the  following  year  the  president  of  the  Board 
of  Trade  asked  for  and  obtained  a  vote  of  £10,000  to  enable  him  to  effect  the  aim  of  the 
resolution. 

In  the  same  month  the  rinderpest  made  its  first  appearance  in  England  and  spread 
rapidly  throughout  the  kingdom.  A  royal  commission  was  appointed  to  consider  its 
origin  and  nature,  and  after  taking  some  evidence  they  wrote  to  the  Board  of  Trade 
urging '*  the  importance  of  obtaining  correct  information  respecting  the  number  of 
horned  cattle  and  sheep  in  the  country."  The  board  concurred,  expressing  the  opinion 
that  if  such  information  were  obtained  it  could  not  fail  at  that  time  to  be  of  great 
utility  and  interest  to  the  agriculturists  and  to  the  public  at  large.  Orders  were  forth- 
with given  for  the  preparation  and  distribution  of  schedules,  and  it  was  expressly 
stated  that  '*  the  number  of  live  stock  belonging  to  individual  persons  will  not;  be  di- 
vulged." The  returns  were  made  on  the'5th  of  March,  1866,  through  the  medium  of 
officers  of  inland  revenue,  and  the  report  was  published  on  the  7th  of  May.  It  gave 
the  number  of  cattle,  sheep,  and  pigs  in  each  county,  the  number  of  cattle  that  died 
or  were  killed  on  account  of  the  plague  up  to  the  week  ended  21st  April,  and  also  the 
percentage  of  losses. 

This  was  the  initiation  of  agricultural  statistics  in  England  and  Wales,  and,  as 
already  indicated,  it  had  its  immediate  origin  in  the  incidence  of  the  rinderpest.  The 
preventive  measures  to  check  the  disease,  and  the  scheme  for  compensation  accorded 
to  those  whose  cattle  were  sacrificed  in  order  to  save  the  stock  of  others,  almost  ne- 
cessitated a  cattle  census.  Its  practical  use  was  so  apparent  that  the  action  of  the 
Board  of  Trade  met  with  ready  approval,  and  when  it  was  followed  up  in  the  aame 
year  by  a  request  for  the  acreage  returns  a  very  friendly  response  was  made.  These  re- 
turns when  prepared  and  issued  were  largely  circulated  in  the  agricultural  districts 
for  the  purpose  of  making  known  the  information  afforded  by  them,  and  also  of  show- 
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inffthat  nothing  was  published  which  coald  id  any  way  injare  the  interests  of  indi- 
▼idaal  occupiers  of  land. 

In  this  way  the  farmers  of  England  became  convinced  that  the  collection  of  sta- 
tlatics  was  a  matter  of  special  interest  to  themselves,  that  it  was  not  a  device  to  in- 
crease, rent  or  taxes,  and  that  even  its  inqaisitortal  character  was  redeemed  by  a  worthy 
object. 

The  information  contained  in  tbe  retnrns  consists  of  the  total  area  of  land  occapied  ; 
the  acreage  nnder  each  kind  of  crop,  bare  fallow,  grass,  and  permanent  pasture;  the 
acreage  under  orchards,  market  gardens,  nursery  grounds,  and  woods ;  and  the  number 
of  faoreeSy  cattle,  sheep,  and  pigs. 

The  great  nnmber  of  occupiers  and  owners  of  land  in  Great  Britain  makes  it  neces- 
sary to  have  a  large  stafif  to  collect  those  returns,  and  the  officers  of  inland  revenue 
have  been  selected  for  the  work  by  the  government,  '*  as  a  convenient  and  efficient 
local  agency  to  obtain  the  information  with  as  little  trouble  as  possible  to  the  occu- 
pieni  of  laud."  It  is  the  duty  of  these  officers  to  distribute  and  collect  the  forms,  and 
to  tabalate  them  for  the  connties.  The  forms  are  issued  to  all  occupiers  of  land — 
stamped  for  free  transmission  by  post — and  thus  a  ready  means  is  afforded  for  their 
prompt  xetarn  to  the  local  officers.  In  cases  where  the  returns  are  delayed  or  refused, 
tbe  officers  are  required  to  collect  them  personally,  or  make  estimates  from  their  own 
observation,  which^is  the  cause  of  considerable  delay  in  their  reports  to  the  Board  of 
Trade. 

The  returns  were  at  first  collected  on  the  25th  of  June,  but  in  1877  the  date  was 
changed  to  the  4th  of  June,  the  object  being  te  secure  earlier  pablioation.  In  that  year 
the  summary  was  issued  on  the  21st  of  August,  instead  of  the  middle  of  September  as 
in  previous  years,  and  the  complete  tables  and  report  at  the  end  of  September.  Last 
year  the  summary  was  issued  on  the  loth  of  August,  and  the  complete  report  on  the 
24tb  of  September.  It  is  also  found  that  by  the  change  t<j  the  earlier  date  in  June  the 
farmers  have  more  leisure  for  filling  up  the  schedules,  and  that  some  who  flatly  refused 
to  do  the  work  before,  during  the  busier  season,  do  so  now  readily. 

In  1876  the  acreage  obtained  by  estimate  in  England — where  farmers  refused  or 
neglected  to  make  returns — was  2,178,515 ;  last  year  it  was  only  1,584.228  out  of  a  total 
of  32,211,512  returned,  or  5  per  cent.  In  Scotland  last  year  the  acreage  estimated  was 
only  four-fifths  of  one  per  cent.,  and  in  Wales  only  one-tenth  of  one  per  cent. 

Ill  his  report  last  year  Mr.  Giffen  remarks  that,  especially  in  England,  **  the  tone 
of  tbe  ooUectors  as  regards  the  dispoeition  of  farmers  to  make  returns  is  in  many  dis- 
tricts more  and  more  satisfactory  every  year,  and  on  the  whole  there  is  a  steady  im- 
{>iovement."  I  need  only  add  that  in  Great  Britain  the  statistics  are  collected  without 
egislative  authority,  and  that  the  giving  of  information  is  purely  voluntary ;  the 
dntiee  of  collectors  alone  are  mandatory. 

The  average  prices  of  agricultural  produce  in  England  are  published  weekly  and 
annually  in  the  London  Gazette,  as  directed  by  acts  of  Parliament.  The  basis  of  the 
weekly  average  is  a  diTision  of  aggregate  proceeds  by  aggregate  quantities  sold,  com- 
piled from  all  markets  prescribed  by  the  statutes,  and  the  annual  statement  is  made 
up  from  the  weekly  returns.  The  Scotch  plan — the  primary  object  of  which  is  to  fix 
the  tithe  commutation — is  by  means  of  an  assessment  jury  summoned  by  tbe  sheriff 
and  examined  on  oath,  whereby  the  value  of  grain  not  sold  but  used  at  home  is  in- 
dnded. 

Ireland  possesses  a  very  complete  system  of  agricultural  statistics.  It  had  its  origin 
in  the  period  of  the  potato  famine,  tbe  first  report  covering  the  years  1847-'48,  and  its 
value  was  so  clearly  demonstrated  at  that  critical  time  that  it  has  been  maintained 
ever  since.  Besides  being  thus  commended  by  long  use,  the  plan  has  been  indorsed 
by  the  International  Congress  of  Statisticans,  who  have  adopted  it  as  their  own  and 
recommended  it  to  other  countries. 

Tbe  data  of  the  returns  are  collected  by  members  of  the  constabulary  force,  who 
Tirit  each  farm  or  holding  to  ascertain  from  the  occupier  or  some  other  person  con- 
nected with  the  farm  the  particulars  required.  This  work  is  carried  on  under  the 
superintendence  of  the  registrar-general  at  Dublin,  and  bis  reports  are  made  to  the 
lord-lien  tenant.  An  abstract  is  published  at  once  and  the  detailed  report  is  presented 
to  Parliament.    Briefly  stated,  the  returns  show : 

1.  The  extent  of  tilled,  untilled,  and  waste  land,  the  number  of  holdings  and  their 
Biae  in  statute  acres,  and  the  number  of  stockholders  and  quantity  of  live  stock — by 
poor  law  unions,  baronies,  counties,  and  provinces ;  and 

2.  The  extent  of  land  nuder  crops  and  its  value,  the  estimated  produce  of  the  crops, 
asd  the  number  o^  holdings  exceeding  one  acre — by  poor  law  unions,  counties,  and 
provinces. 

There  are  also  comparative  statements  under  each  of  the  above  heads,  embracing  a 
period  of  ten  years,  the  number  of  scutching  mills  in  each  county  and  province,  tables 
of  meteorological  observations,  and  remarks  on  the  probable  cause  to  which  the  good 
or  bad  yield  of  the  various  crops  in  each  district  may  be  attributed. 

The  enumerators  number  about  3,400,  but  being  in  the  regular  service  of  tbe  Gov- 
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ernment  they  receive  no  extra  paj  for  the  collection  of  statistics.  The  work  ia  com- 
menced on  the  Ist  of  June,  and  unaally  finished  by  the  end  of  Jaly.  The  names  of  the 
several  parties  from  whom  the  particulars  of  tillage  and  live-stock  are  obtained  are 
given  in  the^retums,  with  a  view  to  farther  inqniry  skoald  it  be  foand  necessary. 

The  abstract  report  of  the  registrar-general  is  prepared  from  summaries  made  hf 
the  enumerators,  and  is  limited  to  showing  the  acreage  under  crops  and  thennmber  and 
description  of  live-stock  in  each  connty  and  province.  The  estimated  prodace  of  the 
crops  is  reserved  for  the  detailed  report,  based  on  information  given  to  the  enumeEa- 
tors  by  practical  farmers  and  others  qualiiied  to  form  an  opinion  as  to  the  yield  in  their 
respective  districts. 

The  registrar-general  bears  testimony  to  the  courtesy  of  all  classes  connected  with 
the  land  in  giving  the  information  necessary  for  compiling  the  statistics,  and  to  the  aeal 
and  efficiency  with  which  the  enomerators  discharge  their  important  duty. 

In  Belgium  and  Holland  every  kind  of  information  connected  with  agricoltare  is , 
collected  nnder  the  superintendence  of  a  body  of  gentlemen,  usually  proprietors  of  es-' 
tates,  who  are  elected  for  purposes  of  local  government.    Returns  are  made  to  these 
officers  at  certain  periods  by  farmers  or  occupiers  of  land,  and  the  result  is  every  year 
the  subject  of  a  detailed  report  printed  under  authority  of  the  governors  of  the  prov- 
inces. 

In  France  the  ministry  of  agriculture  collecta  monthly  reports  on  the  cereals  In  the 
agricultural  districts  and  the  result  of  the  various  crops,  and  compiles  other  speeial 
statistics — the  number  of  live-stock,  on  silk-worm  rearing,  vine  culture,  &o.  The 
local  returns  for  the  ministry  are  prepared  by  the  pr^eta  from  the  statements  of  atatis- 
tical  district  committees. 

Hungary,  which  is  eminently  an  agricultural  state,  devotes  great  attention  to  the 
work.  The  product  of  the  crops  is  collected  yearly  by  means  of  inquiry  forms,  which 
are  distributed  to  every  parish  and  filled  up  by  the  parish  magistrate,  with  the  aaeiat- 
ance  of  the  most  intelligent  farmers.  The  forms  are  then  collected,  examined  as  to  the 
correctness  of  their  filling  up  by  the  statistical  commission  of  the  district,  and  seat  in 
to  the  statistical  bureau  for  the  county  and  country  summaries  to  be  compiled  and 
published.  The  data  relating  to  vine  culture  and  agricultural  implements  and  ma- 
chines are  worked  out  in  the  same  way  as  those  of  the  crops  product,  with  this  excep- 
tion, that  the  implement  statistics  are  not  collected  annually,  but  at  nnoertain  inter- 
vals when  required. 

In  Austria  and  Austro-Hungary  very  full  statistics  of  crops  and  live-stock  are  pro- 
cured. In  the  latter  conn  try  the  statistics  relating  to  the  crops  collected  sinoe  1869, 
and  those  relating  to  the  anuual  increase  of  cattle,  first  published  in  1875,  are  baaed 
upon  estimates  of  the  greasest  possible  accuracy  and  extent,  **  prepared  by  unprejudiced 
men  well  acquainted  with  the  agricultural  characteristics  of  the  various  Crown  laada.'' 
These  estimates,  an  official  report  states,  "  are  preferable  to  figures  worked  up  by  men 
little  acquainted  with  the  subject,  and  possessing  small  skill  in  arithmetical  manipa- 
lation."  For  the  same  reason  the  original  inquiry  forms  are  sent  in  to  the  bureau  with- 
out any  working  out,  experience  proving  than  accuracy  of  statement  and  promptnees 
in  publishing  the  returns  can  only  be  secured  when  the  actual  first  entries  are  laid  be- 
fore the  figure  critic.  The  information  relating  to  crops  is  supplied  by  the  agricultural 
unions,  who  prepare  the  facts  f>>r  their  own  districts. 

The  states  of  the  German  Empire  bad  their  respective  systems  under  the  ZoUverein, 
but  in  1870  a  commission  of  statists  and  administrative  functionaries  met  to  develop  a 
uniform  system.  The  work  of  the  commission  was  not  completed  until  the  following 
year,  when  the  Empire  was  established,  and  their  report  was  made  the  basis  of  an  Im- 
perial system  of  statistics.  It  consists  in  the  collecting  and  compiling  of  information 
nimished  either  exclusively  by,  or  in  co-operation  with,  the  governments  of  separate 
states,  according  to  special  instructions  from  the  Imperial  authorities.  The  agricult- 
ural statistics  of  the  Empire  under  this  plan  were  first  collected  in  1878.  They  are 
given  under  three  heads,  viz:  (1)  Agricultural  employment  of  the  soil;  (2)  Proceeds  of 
the  harvest ;  and  (3)  Returns  of  live-stock,  and  are  very  elaborate. 

The  various  other  countries  of  Europe  have  tht* ir  several  systems,  but  tiioee  of 
Sweden  and  Denmark  are  the  most  complete,  giving  the  acreage  under  crops  and  grass, 
estimated  quantities  of  the  crops  produced,  and  the  number  or  live-stock. 

The  present  advanced  state  of  agricultural  statistics  in  the  old  world  is  lai^gely  due 
to  the  teachings  and  the  influence  of  the  International  Statistical  Congress.  The  reso- 
lutions of  this  learned  body,  adopted  in  1877  at  the  meeting  held  in  Buda-Pesth,  are  in 
substance  as  follows : 

1.  The  governments  of  all  countries  to  collect  special  meteorological  observations  in 
connection  with  agriculture,  to  be  submitted  to  a  central  authority,  elaborated,  and 
published  regularly. 

2.  To  have  regular  monthly  reports  by  special  agents  (crop  reporters)  on  the  state  of 
cereal  vegetation  in  their  districts. 

3.  To  secure  observations  regarding  the  influence  of  the  destruction  of  forests  and 
of  replanting  on  climate. 
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4.  To  gather  at  as  many  pointa  as  possible  in  each  ooantry  observations  regarding 
•feorms,  hail,  and  periodio  phenomena  relating  to  plants  and  animals ;  the  resalt  to  be 
centralized,  oo-ordinated,  and  published. 

5.  To  establish  a  certain  number  of  meteorological  observatories  in  connection  with 
each  other,  the  observations  to  be  made  known  immediately  to  crop  reporters,  and  a 
knowledge  of  them  spread  abroad  to  prevent  the  effects  of  frosts,  inundations,  Ac 

Snch  a  system,  adopted  and  efficiently  worked  by  the  states  and  provinces  of  this 
continent,  would  render  to  the  agricultnrist  an  invaluable  service. 

In  the  Australian  colonies  good  progress  has  been  made.  A  conference  of  govern- 
ment statists,  representing  the  colonies  of  Victoria,  New  Sonth  Wales,  Sooth  Australia, 
and  Tasmania,  was  held  at  Hobart  Town  in  1875,  when  resolutions  were  adopted  cover- 
ing the  whole  domain  of  social,  industrial,  commercial,  and  financial  statistics. 

The  conference  recommended  in  its  report  that  the  agricultural  returns  should  em- 

.  brace  the  area  of  laud  in  occupation,  the  acreage  and  produce  of  crops,  the  weight  of 

cereals  and  their  market  price,  the  number  of  hands  employed  and  the  rates  of  labor, 

the  number  of  live  stock,  the  number  and  value  of  agricultural  implements,  and  the 

▼alne  of  machine  labor. 

In  its  main  features  this  was  simply  an  adoption  of  the  Victorian  system.  In 
Victoria  there  is  an  act  called  the  local  government  act,  which  obliges  all  municipal 
bodies  throughout  the  colony  to  collect  such  returns  as  the  government  statist,  with 
the  approval  of  the  governor,  in  council,  may  direct,  and  all  people  are  bound  to  give 
the  information  required  to  the  municipal  collectors  under  a  penalty  of  £10.  In  this 
way  the  agricultural  statistics  are  gathered  without  any  expense  to  the  government. 

The  forms  are  distributed  to  the  local  bodies  by  the  official  statist,  and  at  a  specified 
time  the  work  of  collecting  begins.  One  schedule  is  filled  up  at  each  agricultural  hold- 
ing, and  the  proprietor  signs  his  name  to  it  as  a  guarantee  that  the  collector  has  called 
on  him  and  that  the  information  is  correct.  The  original  returns  are  sent  to  the  statist 
withoat  being  compiled,  and  they  are  classified  in  the  statistical  office  according  to  the 
municipal  districts  in  which  they  are  gathered.  ManufacDuring  returns  are  collected 
at  the  same  time,  and  by  the  same  agency. 

There  is  no  popular  prejudice  in  the  colony  against  giving  the  information,  and  con- 
sequently the  penalty  clause  is  seldom  enforced.  Every  farmer  has  a  guarantee  that 
his  schedule  wiH  not  be  used  to  his  injury  or  discredit,  for  the  collector  is  under  a 
penalty  not  to  divulge  any  information  it  contains,  and  the  returns  are  only  published 
in  the  aggregate  by  mnnicipal  districts. 

As  for  the  municipal  bodies,  they  are  snbsidized  by  the  government,  and  if  they 
hesitate  or  refuse  te  collect  the  statistics  the  government  has  power  to  stop  their 
subsidy.  It  has  also  power,  if  any  local  body  does  not  send  in  the  returns  by  the 
proper  time,  to  appoint  a  collector  to  gather  them  and  charge  the  cost  to  the  delin- 
quent body. 

The  legislature  of  Tasmania  passed  a  measure  for  the  collection  of  statistics  in  1877, 
containing  provisions  similar  to  the  Victoria  act,  and  conferring  like  powers  on  the 
government  statistician. 

I  need  not  in  this  convention  refer  to  what  has  been  accomplished  in 
the  United  States.  You  are  all  familiar  with  the  origin  and  progress 
of  statistical  work  in  connection  with  the  Department  of  Agriculture 
since  its  organization  tweuty  years  ago.  It  is  a  work  of  great  magni- 
tade,  extending  over  a  wide  aera  and  requiring  for  its  proper  direction 
a  high  order  of  executive  ability.  Indeed  in  view  of  its  growing  mag- 
Ditude  and  importance,  and  no  matter  how  ably  directed,  there  is  good 
reason  for  questioning  the  efficiency  of  the  present  system,  as  has  been 
done  in  a  very  practical  way  by  Illinois,  Ohio,  and  two  or  thr^  other 
States.  It  is  evident  that  under  State  organization  the  field  of  in- 
quiry can  be  more  completely  covered,  and  that  more  exact  data  can  be 
eollected ;  so  that  all  that  seems  to  be  required  now  is  an  extension  of  the 
State  movement  and  harmony  of  action  between  the  State  and  national 
bureaus,  such  as  we  find  under  the  new  German  system.  In  other 
words,  you  only  require  to  develop  the  Federal  idea  in  order  to  give  your 
system  a  well  rounded  completeness. 

A   CONTINENTAL   SYSTEM. 

This  leads  me,  in  conclusion,  to  suggest  the  expediency  of  following 
the  advice  of  the  International  Statistical  Congress  and  organizing 
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what,  for  lack  of  a  better  term,  may  be  called  the  continental  system. 
We  have  already  such  a  system  in  connection  with  the  Meteorological 
Serdce;  stations  are  established  throughout  the  United  States  and 
Canada;  there  is  a  daily  interchange  of  reports  between  the  head  of- 
fices at  Washington  and  Toronto,  and  daily  bulletins  are  issued  based 
on  the  total  of  information. 

Now,  why  may  not  the  two  countries  work  out  a  continental  system 
of  crop  reports  in  the  same  way  !  It  only  needs  a  mutual  understand- 
ing and  a  prompt  exchange  of  reports  to  give  the  idea  practical  effect 

But  it  may  be  said  that  the  agricultural  and  animal  products  of 
Canada  are  not  sufficiently  important  to  make  a  factor  in  the  calcula- 
tion of  the  supply  and  demand  problem.  The  same  thing  may  be  said 
of  Ohio,  Michigan,  or  Illinois  as  well  as  of  Ontario  or  any  other  Prov- 
ince of  the  Dominion.  Yet  it  does  not  follow  that  a  knowledge  of  the 
products  of  one  or  other  of  those  States  is  immaterial  in  making  a  fore- 
cast of  the  tendency  of  prices.  The  more  extended  and  sCccurate  onr 
information  the  more  reliable  will  be  the  advice  we  can  give ;  so  long, 
at  any  rate,  as  our  surplus  products  continue  to  find  a  common  market. 

Besides,  the  time  is  not  far  distant  when  Canada  must  become  a  very 
important  factor  in  estimating  the  food  supply  of  the  world.  Tlie  North- 
west is  just  beginning  to  be  opened  up,  and  in  a  few  years  its  farm 
population  will  be  numbered  by  the  hundred  thousand.  It  is  a  prairie 
region  of  vast  extent.  There  are  at  least  150,000,000  acres  of  wheat  and 
barley  land  and  50,000,000  acres  of  pasture  land,  a  territory  equal  in 
extent  to  the  States  of  Ohio,  Indiana,  Illinois,  Missouri,  Iowa,  and 
Minnesota.  It  is  the  natural  habitat  of  spring  wheat,  which  attains 
there  a  perfection  to  be  found  nowhere  else  on  the  continent,  and  its 
grasses  are  so  rich  that  cattle  and  horses  turned  out  on  the  plains  for 
the  winter  are  taken  up  in  the  spring  in  prime  condition. 

The  Canadian  Northwest  is  a  country  of  immense  capabilities,  and 
in  any  well-considered  scheme  of  agricultural  statistics  its  products 
cannot  be  left  out  of  the  reckoning. 

A  Delegate.  I  move  that  a  vote  of  thanks  be  extended  to  Mr.  Blue 
for  his  able  and  valuable  statement  with  regard  to  crop  statistics. 

The  motion  was  unanimously  agreed  to. 

Mr.  IJPDEaRAFF  spoke  of  the  importance  of  the  work  which  Mr. 
Chamberlain  was  doing  in  the  State  of  Ohio,  and  the  value  thereof.  He 
referred  especially  to  Mr.  Chamberlain's  prediction  that  wheat  would  be 
worth  $1.45,  when  at  the  time  it  was  selling  at  90  cents.  Mr.  Updegraff 
then  referred  to  the  difficulty  which  had  always  attended  the  granting 
of  appropriations  for  the  benefit  of  agriculturists  as  compared  with 
those  for  the  benefit  of  certain  institutions,  closing  by  advocating  the 
sending  of  petitions  to  Congress  by  farmers  requesting  liberal  appro- 
priations for  the  Department  of  Agriculture. 

Mr.  Chaney,  of  Ohio,  explained  that  his  State  did  not  a^k  any  appro- 
priation from  Congress,  nor  from  anywhexe  else  for  its  statistical  work, 
ThuJ:  it  simply  asked  that  the  general  government  should  furnish  the 
statistics  for  foreign  countries,  which  his  State  has  no  power  to  collect, 
in  order  that  it  may  acquaint  its  farmers  with  the  exact  state  of  affairs, 
thus  helping  them  to  reap  the  greatest  advantage  and  the  best  prices 
from  their  productions. 

Mr.  Bbidger,  after  some  explanatory  remarks  in  relation  thereto,  of- 
fered the  following  resolutions : 

In  pursuance  of  the  French  order  that  has  just  been  received,  dated 
February  18  last,  forbidding  the  lauding  of  American  salt  pork  in 
France,  which  order  was  issued  fallaciously  and  without  foundation,  in 
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the  opinion  of  this  convention.  For  more  than  two  hundred  years  the 
slaves  of  the  Sonth  lived  continuously  on  salt  pork  and  corn  bread, 
and  performed  an  amount  of  labor  annually  that  few  people  in  this 
world  have  performed.  In  fact  our  Western  empire  has  been  opened 
by  the  men  who  ate  more  or  less  of  the  hog  product  from  day  to  day: 
Therefore. 

Resolved^  That  this  convention  petition  Congress  to  pass  a  reprisal 
act  that  will  forbid  the  landing  of  French  wines,  on  the  ground  of  adul- 
teration, and  exclude  French  silks  on  the  ground  that  our  cotton 
fabrics  are  forbidden,  even  under  a  tarift' — with  more  than  a  hundred 
other  articles  of  our  production — whilst  we  receive  everything  produced 
in  France  under  our  tariff  system  that  should  be  admitted  into  such  a 
oommnnity  as  ours. 

Resolved^  That  in  our  opinion  every  avenue  of  outlet  for  our  surplus 
products  should  be  most  assiduously  guarded.  For  example,  France, 
until  the  last  five  years,  was  an  exporter  of  wheat  for  seventeen  con- 
secutive years,  and  with  three  consecutive  good  crops  in  Europe,  we 
may  expect  a  decline  in  breadstufifs  and  provisions.  On  the  basis 
of  our  present  production, — therefore,  the  necessity  of  varying  our 
crops  as  much  as  x>ossibIe,  and  throwing  a  protection  over  our  ex- 
ports in  every  possible  way,  we  recommend  that  the  Secretary  of  the 
Treasury  shall  appoint  expert  inspectors  of  farm  products  at  each  of 
our  important  custom-houses,  and  upon  his  certificate  only  shall  exports 
be  made  from  the  United  States  of  breadstuft's  and  provisions  especinlly, 
or  such  other  articles  as  the  Secretary  of  the  Treasury  may  name. 
Said  inspectors  to  furnish  the  government  ample  bonds,  with  the  addi- 
tional penalty  of  imprisonment  for  six  months  for  every  fraudulent  cer- 
tificate that  may  be  issued. 

Mr.  CHAMBERL.AIN.  Thcsc  resolutions  liavc  many  points  that  demand 
more  consideration  than  we  can  give  them  at  this  hurried  hour,  and  I 
therefore  move  their  reference  to  a  committee  of  three,  to  be  appointed 
by  the  chair,  to  be  reported  at  some  future  time  to  this  convention. 

The  motion  was  agreed  to,  and  the  following  committee  was  ap- 
pointed: Messrs.  Chamberlain,  Fisher,  and  Heron. 

The  president  announced  the  papers  for  to-morrow,  and  then  at  5.17 
p.  m.,  the  convention  adjourned  until  to-morrow  at  10  o'clock  a.  m. 


The  convention  was  called  to  order  at  11.10  a.  m.,  Tuesday,  January 
17,  and  Mr.  Sargent,  of  California,  read  the  following  paper: 

VITICULTURE  IN  CALIFORNIA. 
By  A.  A.  Sakgent. 

Mr.  President  :  My  esteemed  friend,  Hod.  H.  F.  Page,  of  California,  recently  received 
a  telegram  from  the  president  of  the  California  ViticaHnral  Society  of  his  State,  reqnest* 
ing  him  to  lay  before  this  body  certain  statistics  concerainj^  the  important  industry 
in  which  that  society  is  en^raged.  As  my  friend  is  deeply  engrossed  in  Congressional 
dnties,  he  oonld  ill  spare  the  time  to  put  those  statistics  in  methodical  form,  or  attend 
this  convention.  Last  evening,  therefore,  he  requested  me  to  take  this  dnty  oif  his 
bands.  To  this  I  consented,  well  knowing,  however,  that  I  had  not  the  time  or  data 
to  do  justice  to  the  subject.  There  are  some  general  facts  and  suggestions  which  I 
will  sabmit  upon  the'subject. 

California  extends  along  the  Pacific  coast  seven  hundred  and  fifty  miles,  with  an  aver- 
age breadth  of  two  hundred  and  thirty.  Its  area  is  188,981  square  miles.  It  is  esti- 
mated to  contain  eighty-nine  millions  of  acres  capable  of  cultivation.  To  use  a  com- 
parison, its  agricultural  area  exceeds  that  of  Great  Britain  and  Ireland,  or  the  entire 
peninsula  of  Italy.    The  soil  and  climate  of  the  State  are  adapted  to  the  growth  of 


158  CONVENTION  OP  AGEICURTURIBT8. 

wheat,  barley,  oats,  potatoes,  hops,  tobacco,  hay,  and  sorgham ;  to  corn,  cotton,  and  so- 
gar-cane ;  to  every  yariety  of  garden  vegetable  cultivated  east  of  the  Rocky  Mountains; 
to  the  apple,  jieach,  pear,  cherry,  plain,  apricot,  nectarine,  quince,  fig,  and  grape; 
and  along  the  southern  coast  the  orange,  lemon,  citron,  olive,  pomegranate,  filbert, 
walnut,  almond,  prune,  pineapple,  banana,  cocoanut,  and  plantain.  The  strawberry )% 
picked 'every  month  in  the  year,  and  ail  berries  grow  in  abundance.  The  climate  is 
free  from  severe  frosts,  cold,  or  storms.  The  tornadoes  that  trample  through  other 
portions  of  the  country  are  unknown  there.  The  climate  is  favorable  to  stock-raising, 
and  sheep  husbandry  is  an  important  interest.  '*The  north  side  of  a  rail- fence"  has 
no  terrors  or  mischiefs  for  cattle,  even  in  winter.  The  fanner  needs  no  great  bams  or 
granaries  to  store  bis  harvest ;  but  leaves  his  wheat  in  sacks  in  the  field  until  it  can  be 
conveniently  removed  for  a  market.  With  a  variety  of  productions  nnexceiled  oa 
any  eqnal  area,  a  climate  ansnrpassed  in  beauty  and  salubrity,  and  a  soil  seemingly  in- 
exhaustible, it  is  easy  to  predict  for  the  agriculturists  of  the  State  the  highest  pros- 
perity and  comfort. 

Such  is  agricultural  California.as  it  is  seen  to-day.  Thirty  years  ago  it  was  looked 
upon  as  a  hopelessly  barren  wilderness.  The  original  idea  entertained  of  Califoroi* 
was  that  some  parts  of  it  might  be  fit  for  grazing;  but  it  was  considered  as  generally 
nnadapted  to  agriculture.  Mr.  Webster,  in  a  speech  which  made  a  sensation  at  the 
time,  gave  as  a  reason  why  the  Wilmot  proviso  need  not  be  extended  to  the  territory 
out  of  which  the  State  was  subsequently  formed,  that  slavery  could  never  exist  npon 
such  barren  soil ;  that  nature  bad  erected  a  more  formidable  barrier  than  legislation 
could  devise.  When  gold  was  discovered  at  Sutter's  Mill  and  found  to  glitter  among 
the  grass  roots  of  the  mountains,  a  vast  population  poured  into  the  State  by  the 
weary  plains,  the  long  route  around  Cape  Horn,  and  the  sickly  isthmus;  but  of  all 
those  moving  columns  of  humsnity,  instinct  with  young  life,  enterprise,  and  hope, 
none  dreamed  of  riches  of  soil  of  the  golden  State ;  none  knew  that  the  yellow  har- 
vests that  would  by  and  by  beautify  the  State  could  be  a  possibility,  or  dreamed  that 
the  farmer's  plow  would  turn  np  treasures  far  surpassing  those  developed  by  the 
miner's  spade  and  pick. 

It  was  early  discovered  that  the  wide  plains  over  which  listless  cattle  had  roamed  at 
will  would  respond  to  cultivation  ;  and  wheat  production  itl  time  rivaled  that  of  ^old 
and  silver.  Then  frnit  trees  and  vines  began  to  be  cultivated,  and  nature  laughed  as 
it  handed  back  abundant  and  luscious  returns.  The  barren  foot-hills,  as  they  were 
called,  needed  only  an  invitation  to  show  their  capacities,  especially  for  the  vine. 
The  yield  of  grapes  were  found  to  be  almost  phenomenal,  wherever  the  vine  was 
planted,  from  the  Mexican  border  to  Mount  Shasta.  No  trellises  were  needed.  The 
vine  could  sprawl  npon  the  ground  and  never  mildew.  Leaf  diseases  were  unknown. 
There  were  no  unfavorable  seasons ;  all  soils  seemed  congenial.  Few  insects  disturbed 
the  vine  or  fruit,  and  phyloxera  is  to  this  day  of  slight  moment. 

With  snch  abundance  and  perfection  of  raw  material,  the  attention  of  the  pioneers 
was  at  once  turned  to  wine  making.  Rude  wine  presses  were  improvised,  and  every- 
where there  was  anxiety  to  learn  how  to  raise  the  raw  products  to  the  dignity  and  de- 
sirability of  a  marketable  commodity.  The  results  of  the  first  experiments  were  cer- 
tainly crude.  Even  the  patriotic  Californian,  who  is  said  to  attest  to  the  perfection  of 
everything  emanating  from  his  State,  was  compelled  to  admit  that  unquestioned  purity 
of  materials  could  not  compensate  for  equally  unquestionable  harshness — let  us  say 
fiery  acidity.  The  soil  was  too  generous.  The  burden  of  alcohol  was  too  great,  even 
to  imitate  the  fruity  winesof  Spain  and  Italy  not  to  mention  the  thin  wines  of  France 
and  Germany.  Then  the  workers  lack  experience,  and  knowledge,  and  machinery, 
and  method.  In  the  expressive  language  of  the  priz»vring,  California  wine  '^  got  a 
black  eye."  It  was  the  thing  even  in  California  to  decry  it ;  and  elsewhere  it  was 
used  only  to  give  body  to  some  detestable  thin  wines  of  doubtfnl  parentage,  which 
were  then  sold  under  foreign  names.  Wine  making  in  California  passed  through  all 
the  phases  that  beset  mosn  new  iudnstries,  where  the  promoters  have  zeal  and  per- 
severance and  little  knowledge.  Those  processes  are  familiar  to  you,  and  I  need  not 
dwell  on  them.  Snffice  it  to  say  that  many  men  abandoned  the  field,  plowed  np  their 
vines,  and  turned  their  vineyards  to  more  appreciated  uses.  But  there  wore  others 
who  persevered.  They  imported  the  best  varieties  of  vines ;  they  experimented  in 
modes  of  culture ;  in  the  effect  of  diiferent  soils ;  in  results  from  selected  grapes  and 
in  the  mixtures  of  various  kinds ;  they  induced  experienced  workmen  of  France  and 
Germany  to  come  over,  to  apply  the  methods  of  those  countries,  and  by  enlightened 
and  costly  efforts  all  directed  to  the  solution  of  their  ^reat  problem,  they  have  at  last 
conquered  the  difficulties  that  arose  from  natural  conditions  and  inexperience,  and  are 
even  fast  overcoming  the  still  greater  obstacles  interposed  by  prejudice  and  skepticism. 

The  number  of  acres  in  California  producing  vines  is  over  50,000.  But  so  great  has 
been  recent  stimulus  to  the  business  that  there  have  beeu  planted  within  a  twelve- 
month 50,000  acres  more,  which  will  bear  in  four  years.  The  acreage  bids  fair  to  in- 
crease immensely  every  year.  The  vineyardist  finds  as  ready  sale  for  his  grapes,  if  he 
does  not  wish  to  turn  them  into  wine,  aa  the  farmer  does  for  his  wheat,  and  at  more 
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remaneratiTe  prices  per  acre.  The  last  vinta^  was  oyer  9,000,000  gallons.  The  pres- 
ent value  of  tbe  wine  crop  to  prodncers  i8|3,000,000.  That  of  table  brandy  and  raisin 
^rapee  is  $1,500,000.  The  world  does  not  produce  anywhere  finer  raisins  than  those 
of  Fresno  Coanty,  where  once  arid  lands  have  been  irrigated  and  subjected  to  raisin- 
grape  caltore. 

The  government  collects  annually  fro  m  California  brandy  8800,000.  The  figures 
show  the  importance  of  this  interest  even  in  its  comparative  infancy.  The  possibil- 
iUea  for  expansion  are  immeasarabie.  The  viticultorists  of  California  deem  it  reas- 
ooable  that  a  part  of  the  sum  collected  on  their  domestic  product  should  be  expended 
for  experimental  vintage  in  that  State,  where  climatic  conditions  are  peculiar.  The 
government  would  undoubtedly  render  a  vast  service  to  this  promising  industry  if  it 
woald  set  aside  a  part  of  the  produce  of  this  tax  to  conduct  experiments  upon  the 
nDSolved  questions  in  connection  with  it.  There  is  no  field  in  the  range  of  agricnlt- 
nral  science  that  promises  better  returns. 

The  world  has  noticed  with  concern  the  ravages  of  the  phyloxera  in  France.  Great 
estates,  once  valuable  for  their  rich  vineyards,  have  been  devastated  as  by  a  prairie 
fire.  The  desolation  has  been  widespread,  baffling  the  corrections  attempted  by  sci- 
ence nntil  the  (Moduction  of  wine  has  been  greatly  iessened,andthegloomiest  forebod- 
ings are  felt  for  the  future  of  this  great  industry  in  that  conntry. 

At  this  juncture,  California  steps  forward  as  the  France  of  America.  Its  capacity  is 
nnllmited,  and  its  wines  are  approaching  the  excellence  of  its  typical  namesake.  Its 
soil  and  climate  will  answer  any  demand  on  their  resonrces ;  discipline  is  taming  the 
fiery  spirit  of  its  wines,  and  uniting  to  their  acknowledged  purity  the  delicacy  and 
snbtleness  of  the  best  foreign  productions.  Hence,  certain  California  wines  are  al- 
ready beginning  to  make  a  reputation  under  their  own  brands,  and  are  readily  sold  as 
such  in  home  and  Bastern  markets,  while  a  vast  quantity  of  our  wine  is  sent  to  the 
Eastern  States,  and  there  sold  under  foreign  labels.  It  is  estimated  that  California 
is  now  sending  to  the  Atlantic  States  more  wine  than  is  imported  from  B>ance.  I  ven- 
tore  to  suggest  that  it  would  be  better  for  the  health  of  your  people  if  it  should  ex* 
elude  French  wines  entirely  from  the  market. 

In  California  the  cheapest  element  that  can  enter  into  wine-makiog  is  the  juice  of 
tbe  grape.  Adulteration  is  comparatively  costlj'.  There  is  no  temptation  to  nse  even 
beet  juice;  and  logwood,  and  the  long  list  of  drugs  and  chemicals  that  a  Bordeaux  labor- 
atory is  furnished  with,  since  grape  production  is  beginning  to  becomo  a  tradition  in 
France,  would  be  too  expensive  to  compete  with  the  gushing  juice  of  the  wine-press 
in  California.  It  is  understood  that  the  sophistication  of  wine  is  a  regular  trade  in 
several  of  the  seaports  of  France,  which  is  carried  on  to  a  vast  extent.  Severe  laws 
prohibit  the  sale  of  the  infernal  products  in  France  ;  but  their  roan ufactnre  for  export 
is  not  interfered  with.  The  remainder  of  the  world  may  be  poisoned,  but  not  France. 
This  is  a  very  proper  measure  for  the  protection  of  its  own  people  by  the  authorities 
of  that  republic;  but  we  may  well  take  warning  from  it.  The  adulterators  use  any 
corks  or  labels  that  they  please,  and  flood  all  civilization  with  detestable  componnds 
that  produce  dropsies  and  Bright's  disease  and  dyspepsia,  and  numerous  other  ills, 
that  flesh  loves  not  to  be  heir  to.  Against  such  villainous  compounds,  I  put  our  pure 
California  wines,  our  port  and  claret,  as  fine  wines  for  domestic  use  as  any  imported 
from  France,  and  incomparably  superior  to  the  mass  of  stuff  sold  as  French  wines. 
Oor  sparkling  wines  and  our  brandies  are  coming  in  for  commendation  by  connoisseurs. 
I  do  not  mention  brands,  because  it  is  apart  from  my  subject,  which  is  merely  to  call 
attention  to  an  interesting  general  iudnstry.  Large  quantities  of  our  port  and  claret 
are  sold  to  you  under  foreign  labels.  You  are  fortunate  that  nothing  is  changed  be- 
sides the  label.  Port  that  experts  could  hardly  distinguish  from  old  London  dock, 
comes  from  our  presses,  and  clarets  equal  to  the  old  Chateau  Lafitte  has  the  same  pa- 
rent>age. 

It  has  always  seemed  strange  to  me  that  our  people  will  more  readily  buy  an  article 
with  a  foreign  name  than  as  good,  or  one  better,  nnder  a  domestic  name.  In  such 
raattere  we  have  not  yet  entirely  achieved  our  independence.  We  have  answered  the 
sneer,  "  Who  reads  an  American  book  f  "  And  our  historians,  novelists  and  poets  have 
forced  the  world's  admiration.  Our  inventions  won  applause  at  the  world's  fairs  of 
London,  Paris,  and  Vienna.  It  is  yet  asked,  **  WUo  drinks  an  American  winef ''  But 
it  is  more  feebly  asked  than  formerly.  California  is  working  the  miracle  of  convert- 
ing the  world  from  skepticism  in  this  regard,  and  adding  another  to  the  great  pro- 
ductive industries  of  the  country. 

The  following  papers  and  tables  were  submitted  to  accompany  the 
foregoing  essay : 

[Slate  Viticaltaral  CommissloD,  Sao  FranolACO  district.    Arpad  HaniRsthy.  commissioner.   Address, 

530  WashiDgtoD  street^  San  Francisco,  Cal.] 

Hon.  H.  F.  Page,  Esq.,  Washington,  D.  C. : 

DsAR  Sir  :  I  beg-  to  inclose  the  documents  on  the  analysis  of  foreign  wines  in  the 
bonded  warehouses  of  the  United  States  at  this  ports.    A  circular  was  sent  from  the 
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Secretary  of  the  Treasnry  to  all  the  collectors  of  ports,  reqnirinf^  them  to  make  reports 
upon  the  wines  in  bond,  from  whence  imported,  their  qualities,  their  original  and  in- 
voice prices,  and  have  an  analysis  made  of  their  varioas  alcoholic  strengths.  Ex-col- 
lector Thomas  Shannon  requested  me  to  assist  him  in  the  matter,  and  as  no  funds  were 
furnished  him  for  the  analysis  by  the  Treasury  Department,  that  expense  was  assumed 
by  the  State  Vinicnltnral  Society,  and  the  services  of  Dr.  John  I.  Bleasdale  were  ea- 
gaged  for  the  purpose.  Mr.  Thomas  Shannon  made  a  complete  and  very  lengthy 
report,  which  was  forwarded  to  the  Secretary  of  the  Treasury.  •  •  •  i  now  wish 
to  draw  your  attention  to  a  few  points  comprised  in  the  subjoined  tables. 

Clarets. — The  original  natural  average  alcoholic  strength  of  the  ordinary  shipping 
clarets  of  France  are  under  10  per  cent.,  and  it  can  safely  be  estimated  that  all  wines 
of  ordinary  character,  showing  more  than  10  per  cent,  in  these  tables,  have  been  forti- 
fied with  extraneous  alcohol.  Turning  to  the  tables  we  find  of  54  samples  only  11  that 
are  under  10  per  cent.,  and  43  samples  over  10  per  cent. ;  showing  that  all  of  the  43 
samples  had  been  fortified  more  or  less.  Some  were  fortified  ooly  10  per  cent,  over 
their  original  strength,  while  others  varied  in  this  fortification  from  20  even  to  50  per 
cent,  over  their  original  natural  strength  ;  and  one  sample,  the  first  on  the  tables,  was 
fortified  up  to  27^  per  cent.,  or  nearly  170  per  cent,  over  the  assumed  natural  strength. 

This  wiue  was  an  unlawful  wine,  as  the  custom-house  regulations  do  not  permit 
of  any  importations  of  wine  over  22jper  cent,  of  alcohol,  and  it  should  have  been  seized 
by  the  United  States  authorities.  How  much  of  this  kind  of  business  has  been  car- 
ried on  by  1  he  importers  cannot  now  be  told,  but  the  government  must  have  been  de- 
frauded of  very  great  amounts  by  such  means,  for  it  does  not  levy  duty,  as  u  ought 
to,  according  to  the  alcoholic  strength  over  and  above  the  original  natural  strength. 

Port  wines, — From  Mr.  J.  B.  Keene's  reports  to  the  British  Government  it  seems  that 
the  natural  average  strength  of  unfortified  port  wines  is  13|  percent,  absolute  alcohol. 
Yet,  of  all  the  forty  samples  analyzed  by  Dr.  Bleasdale,  the  lowest  sample  showed 
17.115  per  cent,  of  alcohol,  and  the  average  of  all  the  samples  showed  19.324,  which 
plainly  iudicates  an  addition  of  quite  6  per  cent,  of  distilled  spirits,  from  which  the 
United  States  Government  has  derived  no  revenue.  And  three  of  the  samples  con- 
tained an  illegal  strength,  being  over  22  per  cent,  in  alcoholic  strength.  These  three 
samples  should  have  been  confiscated  to  the  government. 

Sherry  mnes. — Mr.  J.  B.  Keene  has  placed  the  natural  alcoholic  strength  of  sherry 
wines  at  17.412  per  cent,  absolute,  but  I  am  much  inclined  to  believe  that  Mr.  Keene 
has  been  imposed  upon  in  the  samples  sent  him,  and  that  no  wines  of  the  Xeres  dis- 
trict ever  gu  over  16  per  cent,  absolute  alcohol  by  their  own  fermentation,  nor  do  I  be- 
lie ve  they  ever  reach  16  per  cent.  Still,  even  if  we  adopt  Mr.  Keene's  figure  of  17.412, 
there  is  yet  an  average  addition  of  3  per  cent,  of  distilled  alcohol  of  the  48  sam- 
ples reported  upon  by  Dr.  Bleasdale,  who  has  found  an  average  strength  of  20.406 
for  the  46  samples  analyzed  by  him.  Of  these  samples  9  should  have  been  seized 
by  the  government,  being  over  22  per  cent,  in  alcoholic  strength.  And  thus  baa  the 
United  States  Government  been  quietly  defrauded  of  its  revenues  for  years  in  every 
port  of  entry  in  the  Union.  The  simple  fact  of  the  case  is  that  the  United  States  cit- 
izen is  called  upon  to  pay  a  tax  upon  the  spirits  required  by  him  for  the  manufacture 
of  angelica,  muscat,  port,  and  sherry  wines,  while  the  imp^^rter  has  no  such  tax  to  pay, 
and  therefore  has  the  advantage  over  our  native  producers  of  that  class  of  wines.  The 
ouly  remedy  is  to  place  a  specific  duty  on  all  natural  wiues  that  do  not  contain  over  11 

rer  cent,  of  alcohol  (say  40  cents  per  gallon,  the  present  duty),  and  on  all  winea  over 
1  per  cent,  so  much  for  each  per  cent,  over  that  amount  of  alcoholic  strength.  I 
would  suggest  2i  cents  for  every  degree  of  absolute  alcohol  over  and  above  11 
per  cent.,  in  addition  to  the  40  cents  already  levied.  I  would  suggest  that  every 
invoice  be  tested  for  its  strength  (it  would  require  but  ten  minutes  to  do  it  ac- 
curately), and  that  if  any  wines  be  found  to  contain  more  than  22  per  cent,  of  abso- 
lute alcohol  that  they  be  immediately  seized  by  the  Uuited  States cofiector  of  <5tistom8 
and  forfeited  to  the  government. 

Not  wishing  to  trespass  more  upon  your  very  valuable  time,  I  will  close  with  the 
hope  that  you  will  be  able  to  use  the  inclosed  documents  iu  full,  as  they  will  be  very 
valuable  for  future  reference  and  future  legislation. 

With  very  respectful  regards,  believe  me  truly  yours, 

ARPAD  HARASZTHY, 
President  State  Board  of  Fiticullure, 
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BBPORT  ON  ANALYSIS  OF    FOREIGN  WINES  IN    UNITED  STATES    BONDED  WAREHOUSES 

AT  SAN  FRANCISCO. 

(Mftde  for  the  Califoniia  State  Yinioaltnral  Society  by  John  T.  Bleaedale,  D.  I)  ] 

A  report  npoD  and  statements  of  analysis  of  foreifi^  port,  sherry,  and  claret  wines  lying 
in  bulk  in  the  bonded  warehonses  of  San  Franoisco,  Cal*,  between  December  10, 
1879.  and  April  15|  1880,  collected  under  authority  from  the  Secretary  of  the  Treasury, 
Washington,  for  the  purpose  of  being  analyzed  by  Rev.  John  I.  Bleasdale,  D.  D.,  F. 
G.  8.,  «&c. 

I  have  the  honor  to  submit  the  following  report  upon  40  samples  of  port  wines,  48 
of  sherry,  and  54  of  clarets,  collected  by  myself  in  the  bonded  warehouses  of  this 
city,  in  accordance  with  instructions  conveyed  in  the  following  communication  from 
Arpad  Haraszthy,  esq.,  pceitident  of  the  State  Vinicnltnral  Society : 

''John  I.  Blbasdalv,  D.  D.,  ^c.  ; 

"I  inclose  authority  from  the  Secretary  of  the  Treasury,  to  collect  foreign  wines  now 
in  bond.  Gret  a  number  of  the  average  samples  of  the  larger  and  usual  importations 
of  ordinary  and  low-grade  prices  of  port,  sherry,  and  claret ;  port  from  Portugal,  or 
England,  or  France  ;  sherry  from  France,  Spain,  or  England  ;  claret  or  red  wtnes  from 
wherever  shipped.  Oet  enough  samples  for  a  complete  test.  Find  amount  of  absolute 
alcohol  of  each  sample,  approximate  amount  probably  added,  making  deductions  from 
the  normal  amount  usually  produced  naturally  in  each  section.  Find  amount  of  tan- 
nin, free  acid,  and  combined  acid.  Make  the  report  as  concise  as  the  subject  will  per- 
mit. 

"ARPAB  HARASZTHY." 

Accompanying  the  1»  tter  were  permits  to  deliver  samples  addressed  to  the  several 
keepers  of  bonded  stores,  as  under — 

*'  Storekeeper  at will  deliver  to  bearer  the  following  samples  of  wine,  viz : 

One  pint  of  any  he  may  select  for  analysis. 

**E.  G.  WAITE,  Naval  Officer. 
*'  By  order  of  the  Secretary  of  the  Treasury. 

"J.  McNULTY,  Collector J> 

All  of  the  samples  were  drawn  out  of  casks,  and  each  one  represents  a  parcel  con- 
sisting of  a  nnmoer  of  casks  of  the  same  brand  and  shipment.  It  is  rather  to  be  re- 
gretted that  no  bottled  samples  were  directed  to  be  analyzed,  as  it  would  have  been 
instructive  to  have  compared  them,  and  so  shown  fully  the  characters  of  all,  espe- 
cially that  of  the  French  clarets;  because  the  aim  of  the  makers  of  red  wines  in 
this  State  is  directed,  for  the  most  part,  to  the  production  of  wines  of  the  claret  char- 
acter. 

With  regard  to  the  processes  of  analysis.  I  would  remark  that,  as  two  or  more  days 
are  required  to  complete  some  of  thf  m,  ana  as  the  government  did  not  allow  sofQcient 
samples ;  there  appeared  to  be  no  other  coarse  open,  after  a  preliminary  examination, 
than  to  separate  the  best  and  worst,  in  respect  of  free  and  combined  acids  nod  tannin, 
from  the  middling,  in  which  little  or  nothing  characteristic  was  discovered.  Light 
wines  of  low  alcoholic  strength,  such  as  the  clarets,  are  very  liable  to  undergo  change 
after  a  bottle,  f  specially  a  small  one,  has  been  opened  two  or  three  times,  and  to  form 
acetic  acid,  or  become  moldy,  which  would  vitiate  the  results  afterward  obtained. 

There  was  found  a  very  considerable  quantity  of  sulphuric  acid  in  both  the  ports  and 
sherries,  which  was  determined  in  each  separate  sample  as  sulphnric  anhydrite.  The 
tannin  (tannin  acid)  was  determined  as  tannate  of  lead,  according  to  Wittstein's  for- 
mula; aod^ lastly  the  total  organic  acids,  free  and  combined,  as  tartaric,  on  Delapid's 
formola,  by  multiplying  the  number  of  cubic  centimeters  of  decinormal  soda  used  to 
neutralize  the  acids  in  20  cubic  centimeiers  of  the  wine  by  0.0375. 

The  greater  part  of  the  samples  were  distilled  oftener  than  once,  in  which  case,  the 
decimals  represent  the  means. 

The  decimals  showing  the  weight  by  balance  ot  the  alcohol  in  the  wine  are  given  for 
the  ose  of  any  one  who  may  wish  to  check  the  calculations  deduced  from  them, 
which,  though  near  enough,  may  possibly  have  in  an  instance  or  two  fallen  short  of 
absolute  accuracy. 

From  the  decimals  the  spirit  strength  is  recorded,  1st,  according  to  tables  of  British 
standard  proof  (Sykes'  hydrometer),  as  recently  revised  by  Mr.  J.  B.  Keene,  of  the  dis- 
tillation department  of  customs,  London,  considered  to  be  the  most  reliable,  as  well 
as  the  most  simple  and  easy,  from  which  to  calculate  the  amount  of  absolute  alcohol. 
The  alcoholic  strength  of  the  wines  is  given  in  volume  per  cent,  of  proof  spirit. 
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By  measure  iu  mistureB  of  alcohol  and  water,  the  alcohol  forms  the  larger  por- 
tion in  the  iuvei-se  ratio  of  ita  specific  gravity;  and  if  eqoal  qnaotitiesby  meaenre  of 
alcohol  and  distilled  water  be  taken  and  mixed,  the  united  balk  will  prove  less  than 
when  separate  by  3^.74  per  cent.  So  the  calalations  are  based  upon  the  valae  of  alco- 
hol in  proof  degrees. 

My  attention  bad  been  specially  directed  to  the  the  French  clarets.  The  geoeial 
average  strength  fonnd  from  the  samples  was,  as  British-proof,  30.0105—as  alcohol, 
11.4345. 

As  already  mentioned,  the  tannic  acid  was  determined  as  tannate  of  lead,  giving  as 
the  average  of  10  samples  of  the  best,  OAAS  per  cent ;  while  10  of  the  most  inferior 
0.325  per  cent. 

Per  cent. 

The  ten  best  averaged  volatile  free  acid 0. 128  as  acetic. 

The  ten  best  averaged  fixed  and  combined 0. 4513  as  tartaric. 

Total 0.5793 


Per  cent. 

The  ten  worst  gave  free  acid  0.2021 

The  ten  worst  gave  fixed  and  combined 0.4ti20 

Total 0.6841 

Artificial  coloring  matters  were  sought  for,  especially  such  as  the  Juice  of  huckleberry, 
but  not  found ;  neither  was  logwood,  Brazil-wood,  nor  beet^root  coloring,  nor  fuchsine, 
nor  acetate  uf  lead.  The  color  was  all  of  vegetable  origin.  When  fresh  mm  the  cask  it 
was  very  deep  purple,  no  sample  showing  the  characteristic  Burgundy  red,  and  excepting 
a  few  of  the  beet,  notably  those  branded  AV.,  were  a  general  average  of  so-called  or- 
dinary Bordeaux  wines.  Besides  the  54  separate  samples,  a  few  others  were  partially 
analyzed  in  search  for  artificial  coloring ;  but  they  are  not  reported  upon,  as  they  had 
evidently  been  fortified,  and  belonged  to  what  are  sometimes  called  "doctors" — meani 
to  raise  the  strength  and  body  of  poorer  kinds. 

The  average  spirit  strength  of  those  not  perceptibly  fortified  was  British  standard 
proof,  19.4077  alcobol=l  1.409 

The  highest  strength  was  27.20=15.5*i0. 

The  lowest  strength  wan  15.40=8.787. 

Number  of  samples  above  the  avexage,  27 ;  number  samples  below  the  average,  26; 
total,  53. 

One  sample  was  fortified  as  highly  as  48.2  British-proof,  or  alcohol,  27.540.  It  ap- 
pears in  the  first  line  of  the  analysis,  but  was  rejected  when  computing  the  general 
average  strength  of  the  samples. 

The  Portmnes. — Of  the  port  wiues  collected,  40  samples  were  selected  for  analy- 
sis, as  fairly  representing  the  characters  of  the  rest,  49  in  number.  With  four  exc^p- 
tions  all  had  the  appearance  of  l>eing  ripe  old  wines,  having  either  deposited  naturally 
much  of  their  original  coloring  matter,  or  been  deprived  of  it  by  the  nature  of  the 
finings  put  intxi  them.  They  were  smooth  on  the  palate,  moderately  free  from  sugar, 
and  holding  much  less  tannin  than  is  usually  found  in  good  samples  of  London  Dock 
port.  Taken  one  with  another,  they  were  fair  samples  of  what  at  pre^sent  is  known  as 
Oporto  wiues.  They  had  been  heavily  sulphured,  some  of  them  excessively.  The 
method  necessitated  by  the  smallness  of  the  quantity  allowed  by  the  government  was, 
after  a  preliminary  examination,  to  take  equal  measures  often  samples  and  mix  them 
together  in  a^  bottle,  and  analyze.  Ten  samples  yielded  an  average  of  0.7939  per  1.000 
HuTphuiic  anhydride. 

Per  cent. 

Average  of  tannin  in  ten  of  the  best 0.0243 

Free  volatile  acids  computed  as  acetic 0.1680 

Fixed  and  combined  computed  as  tartaric 0. 4:^70 

Sulphuric  anhydride 0.00793 

0.63723 

Regarding  the  important  point  of  added  alcohol,  I  found  much  difficulty  in  obtain- 
ing a  fair  average  of  the  natural  strength  of  real  port — the  pure  wine  of  the  Alto 
Donro.  For  this  purpose  I  examined  carefully  the  official  reports  of  the  royal  com- 
missioners for  the  wines  and  vineyards  of  Portugal,  1867  and  1868,  and  found  that  the 
highest  strength  attained  in  natural  port  of  the  Alto  Donro  was  made  in  the  hottest 
locality  and  most  highly  cultivated  vineyard  of  Traz-os-montes.  I  translate  the  fol- 
lowing parapraph : 
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''  There  are  localities  on  the  Doaro,  as  are  nearly  all  those  where  the  vineyards  are 
eitaated  on  the  right  hank  of  the  river,  hetween  the  Pinhao  and  the  Taa,  in  which  the 
greater  part  of  the  good  kinds  of  vines  produce  musts  which  will  mark  on  the  gluco- 
met<er  ^O*^'  of  sagar,  in  ordinary  years ;  that  is  to  say,  30  kilograms  of  sugar  to  the 
hectoliter.  In  other  localities  the  mean  degree  of  sugar  does  not  exceed  15°,  and  there 
are  situations  where  the  musts  do  not  reach  15°." 

The  Portuguese  commissioners  evidently  use  Beaume's  hydrometer,  and,  as  hardly 
two  of  them  made  by  different  makers  agree,  there  may  be  considerable  errors  in  the 
strengths  stated,  though  not  sufficient  to  vitiate  the  figures  for  practical  purposes. 
And,  again,  if  there  be  errors  in  the  indication  of  sugar  in  the  musts,  the  errors  are 
constant  for  the  same  instrument. 

After  calculating  a  great  number  of  spirit -strengths  recorded  in  these  reports,  either 
as  alcohol,  weight  of  sugar,  or  in  degrees  of  the  glucometer,  I'ardTed  at  the  average 
which  I  have  adopted  in  this  report,  vii.,  15.5  alcohol =27.163  British  proof.  The  ap- 
proximate quantities  of  added  alcohol  was  originally  computed  at  that  strength ;  but 
shortly  before  the  analyses  were  completed,  I  became  aware  that  Mr.  J.  B.  Keene,  of  Her 
Majesty's  customs,  London,  had  been  engaged  upon  the  distillation  of  the  wines  of 
Portugal  and  Spain,  and  on  application  being  made  he  kindly  sent  me  a  copy  of  his 
reports.  The  number  of  samples  obtained  by  Mr.  Keene  from  Traz-os-montes,  districts 
of  Villa-Real  and  Bragansa,  was  41,  and  the  average  strength  as  British-proof, 
23.(302= alcohol  13.467. 

There  being  about  1  per  cent,  difference  between  the  alcoholic  strength  obtained  by 
him  and  that  deduced  by  me  f rom  the  oommissiouers'  reports,  14.265=25,  British- proof, 
I  adhered  to  my  own  estimate,  because  some  of  the  foreign  ports  come  from  countries 
where  tte  average  amount  of  alcohol  in  the  natural  wine  rules  higher  than  that  found 
by  Mr.  Keene  in  samples  from  Traz-os*montes.  His  determinations  of  strengths  of 
European  wines,  especially  those  of  Spain  and  Portugal,  of  which  these  are,  Spanish, 
554,  and  Portuguese,  457  samples,  are  very  interesting  to  Californiau  vinicuUurists,  as 
they  supply  standards  of  strength  when  not  fortified.  As  an  appendix  to  this  report 
I  have  made  an  abstract  of  his  tables  for  that  purpose. 

Considering  the  large  quantities  of  port  and  sherry  already  manufactured  from  our 
native  wines,  and  the  ready  and  increasing  demand  for  them,  the  calculations  I  have 
made  place  in  clear  light  the  disadvantage  at  which  the  California  wine  maker  is 
placed  who  has  to  pay  to  the  United  States  revenue-tax  on  the  alcohol  he  must  needs 
use  for  fortifying,  while  the  foreigner  can  use  alcohol  at  discretion  without  tax.  Now, 
the  40  from  the  bonded  warehouses  yielded  an  average  of  33.817  Br  it  ish-proof= alcohol 
19.tl24 — the  amount  of  proof  spirit  added  being  10.215  per  cent,  if  we  taxe  Mr.  Keene's 
resolts. 

Port  wine  is  manufactured  in  the  California  wine  districts  where  malvasie  and  zin- 
fandel,  taken  together,  average  less  than  13.5  alcohol,  and  sherry  where  the  strength 
hardly  reach  14.  of  alcohol.  But  to  compete  with  the  foreign  they  require  necessarily 
to  be  highly  fortified. 

Skerry  wines. — Number  of  samples  specially  analysed,  48 ;  highest  strength  British- 
proof,  40.995= alcohol.  23.4*25  per  cent.;  lowest  strength  British-proof,  29.400= alcohol, 
16.800  per  cent. ;  number  of  samples  above  average,  22 ;  number  of  samples  below  av- 
erage, 26;  general  average  of  the  48  samples,  35.710=alcohol,20.406  per  cent. ;  tannic 
acid,  0.210  per  cent.;  sulphuric  acid,  free  and  combined,  ten  worst  samples,  1.600  per 
1,000;  sulphuric  acid  free  and  combined,  ten  of  the  best  samples,  0.891  per  1,000. 

An  average  of  25  samples  gave  for  other  acids,  computed  as  tartaric,  0.376  per  cent 

N.  B. — In  1874-75,  Mr.  J.  B.  Keene  determined  30  samples  of  sherry  wine  as  follows 
Number  of  samples,  30 ;  highest  strength  British-proof ,  40.30;  lowest  strength  British- 
proof,  27,50;  above  average,  14;  below  average,  16. 

JOHN  I.  BLEASDALE,  D.  D., 
613  Merchant  eireei,  San  tYcmcisoOf  CaL 
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Aital^  of  eUtrtl  loliiw  obtained  from  boxded  itaretuniMt  at  San  Franiiaeo,  Cal. 
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Analtfses  of  port  wineSf  ^o. — Continued. 
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Analp9e8  of$herry  tHiie»,  ^c— Continiied. 
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Appehdix  1 . — General  abetrad  qf  averages  of  the  wines  of  Portugal, 

[Abstrmeted  from  the  oflSoial  report  of  Mr.  J.  B.  Keene,  bead  of  tbe  dUtUl«tlon  depArtment  of  Hei 
l£iO<»ety'8 onatoma,  London,  1^5,  presented  to  the  oommiiwioDera  of  customs,  and  checked;  and 
the  alcoholic  strengths  computed  by  John  I.  Bleasdale,  D.  D.,  Orfcanic  Chemist.  J 
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EsKARK8.~These  investlintions  prove  the  spirit  strength  at  British  proof  of  318  samples  of  natural 
red  wines  of  Portugal  supplied  by  tbe  Portugese  Government  to  the  (JoTemmont  of  Great  Britain, 
to  be,  as  British  proof,  24  02  per  cent.,  or  the  same  oomputed  as  alcohol,  13.7061,  and  63  samples  of 
natiiral  white  wine,  to  be  British  proof,  26.53,  as  alcohol,  14.6677  per  cent. 

Fortifled  red  wines,  25  samples:  Average  at  British  proof,  34.60;  average  as  alcohol,  19.4872  per 
cent. 

FortLfled  white,  24  samples :  British  proof,  33.9900 ;  as  alcohol,  19.3951  per  cent 

Appendix  2. — Average  strength  of  French  red  wines prooared  from  thirty  departments  and 
determined  hg  J.  B,  Keene,  esq.,  of  Her  Afajesty's  customs,  London. 
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Cher , 19.300 
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Wines  of  the  sherry  dieU'icte  of  Spain. 
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Crtneral  average  of  the  strength  of  natural  red  wines  of  various  countries. 
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Five  samples  of  the  red  unnes  of  Spain,  from  Tarragona. 

Highest  strength 34.100 

Lowest  strength « 20.400 

Above  average 5 

Below  average ♦ 1 

General  average  over  all 30.25 

JOHN  I.  BLflASDALE,  D.  D.. 

Andljfii. 

California  trinftf.— Dnring  the  last  three  years  I  have  availed  myself  of  many  oppor- 
tonities  to  study  and  analyze  California  wines ;  and  considering  that  a  statement  of 
the  more  interesting  of  the  results  arrived  at  would  have  value  as  serving  for  com- 
parison with  the  French  clarets,  I  have  submitted  48  samples  from  the  principal 
vineyard  districts  of  the  State.  The  greater  part,  however,  were  prodnced  in  the 
cooler  and  medium  climates,  where  the  conditions  are  not  very  dissimilar  to  those  of 
the  most  fruitful  aud  extensive  wine-yielding  departments  of  France.  The  tables  of 
French  strengths,  as  found  by  Mr.  J.  B.  Keene,  forming  Appendix  2,  it  will  be  seen,  ex- 
tend over  30  different  departments  of  France ;  the  wines  produced  in  each  of  which 
are  shown  in  their  general  averages. 

The  following  list  shows  the  average  strengths  of  the  natural  wines  distilled  by  Mr. 
Keene  in  1874-75  (1,265  samples  in  all),  and  may  be  of  some  value: 
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Natural  wines.— Average  of  fifteen  namplea  re;! :  Briti«h  proof,  20.0098  per  cent. ;  •Icohol,  II. 
per  cent    Average  of  fifteen  namplee  white:  BritUh  proof,  23.4853 ;  Alcohol,  13.4012. 

Greneral  average  of  the  fortified  wines :  Alcohol.  13.6196 ;  general  average  of  the  natural  winea:  Al- 
cohol, 12.4110. 

JOHN  I.  BLEASDALE,  D.  D.. 

Organic  ChemitL 

The  chairman  annonnced  the  paper  open  for  discussion. 

Professor  Biley  wished  to  make  a  statement  in  connection  with  the 
facts  given  which  he  thonght  was  rather  significant.  About  one-third 
of  the  superficial  area  of  land  devoted  to  grape  culture  has  been  ruined 
and  abandoned  during  the  last  ten  years  because  of  the  ravages  of  the 
phylloxera,  and  the  wine  product  of  that  country  has  been  correspond- 
ingly diminished,  though  you  study  the  statistics  of  the  country  you  find 
that  the  sale  and  export  of  wines  have  not  diminished  in  anything  like 
the  same  ratio.  It  is  a  fact  that  large  quantities  of  California  wine  have 
during  the  past  two  years  been  shipped  directly  from  California  to 
France  and  returned  to  this  country  after  having  been  **  fixed  up"  and 
relabeled  with  the  brand  of  French  wine. 

A  Delegate.  I  wish  to  inquire  what  varieties  of  grapes  are  mostly 
raised  in  California. 

Mr.  Sargent.  I  understand  that  there  are  three  hundred  varieties 
cultivated  in  California,  many  of  them  of  course  being  "  fancy."  A 
Black  Hamburg,  our  old  Mission  grape,  and  the  standard  varieties  of 
France  and  Italy  are  those  used  for  wine-making  there.  I  would  like 
to  remark  that  my  knowledge  of  this  subject  comes  simply  from  a  general 
study  of  the  State,  and  I  am  sorry  that  some  of  our  viticultnrists  are 
not  here  to  give  tbe  facts  more  in  detail. 

The  Delegate.  I  am  informed  that  foreign  grapes  are  mostly  raised 
there.  Our  heavy  wines,  such  as  the  catawba,  are  much  superior  to  those 
made  from  any  foreign  grapes.  I  would  like  to  know  why  these  grapes 
are  not  planted  there. 

Mr.  Sargent.  California  varieties  of  grapes,  which  would  die  in  a 
French  vineyard,  take  on  a  vigorous  growth  with  us.  The  flow  of  sap 
is  so  great  that  it  drowns  out  insect  life.  My  impression  is  that  the 
Catawba  is  not  used  while  the  Mission  grape,  luscious  to  the  taste  and 
of  tender  skin,  is  largely  used. 

The  Delegate.  I  have  seen  some  statement  that  the  phylloxera  is 
troublesome  in  California. 

Mr.  Sargent.  Very  slightly,  and  in  the  instances  when  it  has  oc- 
curred it  is  thought  to  come  from  imported  vines.  All  these  diseases 
of  the  vine  make  very  little  progress  there,  and  soon  die  out. 

Dr.  McMuRTRDE  thought  that  most  of  the  vines  grown  in  California 
were  Hungarian.  He  thought  that  a  little  more  than  5,000,000  gallons, 
as  stated  by  Mr.  Sargent,  were  imported  from  all  sources.  In  regard  to 
the  character  of  wine  brought  from  France,  Mr.  Sargent  had  called  at- 
'tention  to  the  laws  of  that  country.  The  statistics  show  that  in  1878 
France  produced  about  25,000,000  hectoliters. 

The  annual  consumption  amounts  to  about  40,000,000.  The  produc- 
tion of  France  in  1880  was  about  33,000,000  and  the  importations  from 
all  sources  about  7,000,000,  so  that  even  for  that  year  the  stocks  avail- 
able were  barely  sufficient  for  hqme  consumption,  and  it  has  always 
been  a  question  with  me  where  they  get  pure  wines  to  export  to  the 
United  States. 

Professor  Taylor  thought  the  question  raised  with  regard  to  the  char- 
acter of  the  vines  of  California  very  important,  and  after  referring  to 
the  eleven  distinct  species  in  this  country  and  their  adaptability  to 
difierent  sections,  called  upon  Mr.  Saunders  for  further  information. 
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Mr.  Saunders  said  it  was  well  known  that  the  wines  of  California  are 
prodaced  from  the  same  class  of  grapes  as  the  wines  of  Europe.  He 
coald  not  say  why  they  grew  those  grapes  instead  of  our  own  native 
grapes.  Mr.  Longworth  had  spent  $30,000  in  importing  foreign  gi*apes, 
and  at  last  had  to  resort  to  Catawba,  which  shows  that  an  early  idea 
prevailed  that  good  wines  could  not  be  produced  from  our  American 
species,  and  foreign  grapes  were  introduced.  When  California  first  en- 
tered into  the  cultivation,  they  found  that  the  foreign  grapes  did  very 
well.  They  had  been  planted  by  the  early  missionaries,  who,  many 
years  before,  introduced  the  foreign  grape.  They  were  known  as  the 
Mission  grape,  and  he  presumed  tiiat  better  wines  are  made  from  them 
than  from  the  fruit  of  American  vines.  He  had  seen  a  statement  that 
American  grapes  would  not  make  raisins.  Baisins  are  not  made  from 
American  grapes,  but  from  grapes  grown  in  America.  We  have  not  yet 
found  any  of  our  American  varieties  that  will  make  raisins  fit  to  compete 
with  the  raisins  made  from  the  foreign  grape. 

Mr.  Saunders  was  of  the  opinion  that  wines  from  American  grapes 
would  increase  in  value  as  we  go  on  improving  our  American  varieties. 
We  should  bear  in  mind  when  we  talk  about  California  wines  and  rais- 
ins that  we  are  then  talking  about  a  product  produced  entirely  from 
foreign  grapes. 

Mr.  Chamberlain,  from  the  committee  on  resolutions  relative  to  the 
exclusion  of  American  products  from  France,  submitted  the  following 
report  : 

To  t}i»  Chairman  of  Ike  National  Jgricultural  Convention : 

Toar  commit  tee,  to  whom  were  referred  the  resolutions  relative  to  the  exclusion  of 
American  prodncts  from  tbe  markets  of  Fraiice,  and  recommending  retaliatory  legfs- 
lation  by  Congress,  beg  leave  to  report : 

That,  in  our  opinion,  the  said  resolutions  involve  grave  and  delicate  questions  of 
international  policy,  which  this  convent  ion  has  not  the  time  fully  to  discuss,  nor  the 
ability  to  pronounce  upon  without  the  most  careful  deliberation  ;  and  further,  that 
these  questions  do  not  fall  within  the  proper  scope  of  our  deliberations. 

We  therefore  recommend  that  the  entire  subject  be  left  to  the  wisdom  of  the  proper 
departments  of  our  government,  without  any  special  action  or  recommendation  from 
this  body. 
Kespectfully  submitted. 

W.  I.  CHAMBERLAIN, 
ALEX.  HERON, 
G.  D.  FISHER, 

Committee, 

Mr.  Chamberlain.  I  wish  to  say  on  behalf  of  the  committee  that 
there  is  no  intention  of  discourtesy  to  the  gentleman  who  kindly  favored 
this  convention  with  his  views  on  the  subject,  but  the  report  of  the 
committee  shows  why,  in  our  opinion,  this  convention  cannot  wisely 
handle  the  resolutions. 

The  report  of  the  committee  was  adopted. 

Professor  Riley  wanted  to  add  a  word  in  reply  to  the  question  as  to 
why  the  Vitus  vine/era  is  grown  in  California  in  preference  to  our 
American  species.  The  climate  being  more  favorable,  the  vine  flour- 
ishes better  than  ours.  Another  reason  is  that  until  within  a  few 
years  our  American  grapes  have  not  produced  wines  that  would  com- 
pete or  compare  with  the  better  class  of  European  wines,  principally 
because  nearly  all  our  native  varieties  have  a  fiery  flavor,  which  is 
very  distasteful  to  the  wine  drinker,  especially  if  he  has  formed  the 
taste  in  Europe ;  this  is  the  reason  why  those  that  are  native  east  of 
the  Bocky  Mountains  have  not  made  their  way  into  California.  They 
are  being  sent  there  at  the  present  day  in  larger  and  larger  quantities, 
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because  we  have  already  shown  that  some  of  our  varieties  do  make  an 
excellent  wine.  The  professor  believed  that  eventually  some  of  our 
species  would  be  found  growing  side  by  side  with  the  European  vines. 

Mr.  Sargent  believed  that  one  reason  why  the  European  grape  does 
so  well  in  California  is  because  the  climate  is  so  favorable  to  its  de- 
velopment and  there  being  no  danger  of  mildew.  There  is  no  reason 
why  a  delicate  grape  should  not  grow  there  in  luxuriance.  He  sug- 
gested that  while  they  might  be  called  "foreign"  grapes,  they  were  in 
reality  American.  The  Mission  grape  had  been  planted  there  a  hun- 
dred and  twenty  years  ago,  and  are  certainly  native  to  the  soil. 

Mr.  Saunders  said  that  the  foreign  grape  was  sometimes  talked  of 
as  being  "  weak,"  and  our  native  grape  as  beiug  "  strong."  The  foreign 
grape  is  quite  as  strong  as  the  latter,  and  makes  as  much  wood.  He 
had  known  them  to  make  a  growth  of  30  feet  in  length  in  one  season. 
There  is  no  trouble  about  the  vitality,  provided  it  has  the  proper  cli- 
matic conditions.  The  European  grape  suffers  sooner  from  dry  weather 
than  our  American  grai>es  do,  although  both  of  them  will  sometimes 
show  the  same  appearance  of  mildew  on  the  upper  surface  of  the  leaf; 
and  it  is  generally  supposed  to  be  caused  by  want  of  moisture.  He 
had  noticed  years  ago  that  sometimes  one  grape  was  attacked,  some- 
times another,  and  sometimes  both,  under  certain  conditions.  If  you 
can  prevent  the  foreign  grape  from  mildewing,  you  can  grow  it  here  as 
well  as  in  California.  He  had  grown  the  Black  Hamburg  in  Baltimore 
thirty  years  ago.  It  is  a  matter  of  climate  simply,  and  this  is  the  rea- 
son why  we  cannot  grow  the  best  foreign  varieties.  In  growing  these 
finer  varieties  we  must  select  climates  exempt  from  mildew.  What  is 
known  as  the  chicken  grape  has  many  of  the  characteristics  of  the  best 
wine  grapes  of  Europe — very  little  pulp  and  plenty  of  rich  juice. 

Mr.  Saunders  thought  the  time  would  come  when  our  best  grapes 
would  be  produced  in  thehighlandsof  Virginia.  The  time  will  come  when 
the  land  will  be  sought  to  suit  the  grape,  and  not  until  then  will  Amer- 
icans be  able  to  produce  the  best  wines  from  their  native  grapes. 

The  President.  Inasmuch  as  this  subject  comes  up  under  another 
head,  the  Chair  will  call  for  a  paper  on  the  "  Horticultural  interests  of 
Wisconsin,"  by  Mr.  Peffer. 

The  following  paper  was  then  presented  and  read  by  Mr.  Smith,  of 
he  Wisconsin  delegation : 

horticulture  in  WISCONSIN. 

BY  MR.  PEFFER. 

Mr.  President  akd  Gentlemen  of  the  Convention  :  Horticalfcare  in  oar  State 
may  properly  be  divided  iDto  tbree  divisious,  viz:  First,  apple  aud  pear  growiDg; 
secoud,  the  anialler  frnita  aud  flowers,  and  third,  market  gardening.  We  will  ooo- 
fiider  the  sabject  very  briefly  under  the  three  heads. 

The  history  of  the  apple  and  pear  growing  interest  in  the  State  has  not,  apon 
the  whole,  been  as  great  a  source  of  profit  lo  those  engaged  in  it  as  either  of  the 
others.  When  the  wide-awake  eastern  men  first  began  to  settle  in  the  Territory,  tbey, 
very  natnrally,  brought  many  of  their  enstern  tastes  with  them,  and  among  them  was 
the  desire  for  fruit.  It  was  very  natural  aud  reasonable  that  they  should  think  that 
the  varieties  of  apples  and  pears  that  did  well  and  were  almost  universal  favorites  in 
their  native  States,  in  about  the  same  latitude  as  they  were  occupying  here,  sboold 
likewise  do  well  here.  They  planted  and  grafted  and  set  with  their  pet  varieties,  and 
after  years  of  toil  and  care  ihey  found  to  their  sorrow,  as  well  as  their  great  pecuniary 
loss,  that  their  trees  were  nearly  all  dead  or  dying.  What  should  be  done?  The  idea 
of  giving  up  in  despair  after  one  disappointment,  however  severe  it  might  be,  is  not 
a  common  trait  of  either  our  easteru  men  or  of  their  descendants  in  the  West.  They 
had  not  the  experience  of  others  about  them  for  their  guide  ]  hence,  there  seemed  to 
be  but  one  of  two  courses  left — either  to  abandon  apple  and  pear  growing,  or  else  to 
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commence  anew  with  other  yarietteB,  and  almost  blindly  ffnees  as  to  snob  ones  as  might 
prove  to  be  a  SDCcess.  Tbey  cboee  the  latter  course  and  commenced  a  long  series  of 
experiments  which  is  yet  far  from  an  end.  To  say  that  they  made  no  progress  wonld 
be  as  unjnst  as  to  say  that  they  had  been  completely  successful.  As  regards  the 
measure  of  success,  perhaps,  I  can  do  no  better  than  to  give  a  few  statistics  from  our 
secretary  of  state  of  the  crop  reported  for  the  year  1880..  This  volume  reports  67,466 
acrcB  of  land  in  orchard.  The  crop  given  was  3,743/374  bushels  of  apples.  It  is  said 
that  one-fifth  of  the  crop  was  neither  gathered  nor  reported.  It  should  be  said  in 
this  connection  that  the  apple  crop  of  1880  was  undoubtedly  the  largest  one  ever 
ftrown  In  the  State.  In  1881  it  is  estimated  at  only  587,049  bushels.  This  short  crop 
is  doubtless  the  result  of  overbearing  the  previous  year,  followed  by  a  winter  of  al- 
most unprecedented  severity,  combined  with  other  causes,  which  also  rendered  the 
froit  itself  much  more  imperfect  than  usual,  but  present  indications  are  that  we  shall 
have  a  very  large  crop  next  season. 

The  varieties  that  are  thought  the  best,  all  things  considt^red,  and  are  recommended 
by  the  Wisconsin  State  Horticultural  Society,  are  the  Duchess  of  Oldenburg,  Wealthy, 
Pewaakee,  Haas,  Fameuse,  and  Plumb's  Cider.  An  additional  list,  Tccomniended  for 
favorable  locations,  is  as  follows :  Tetofsky,  Red  Astracban,  Saint  Lawrence,  Fall  Or- 
ange, Price's  Sweet,  Alexander,  Utter.  Westfield,  Seek-uo-farther,  Willow  Twig, 
Qolden  Russet,  and  Walbridge.  The  lists  have  been  chnnged  as  the  froit  growers 
have  perceived  that  their  recommendations  might  be  improved  by  dropping  one  or 
more  from  the  list,  and  adding  some  variety  that  promised  better  than  the  one  left 
off.  They  will  doubtless  be  changed  in  the  future,  for  our  fruit  growers  are  enterpris- 
ing and  energetic  men,  and  will  not  rest  until  we  have  a  list  of  trees  that  are  as  reli- 
able and  give  as  good  quality  as  the  standard  orchards  in  the  fruit  growing  districts 
of  the  East,  and  this  is  not  claimed  for  the  present  one. 

Of  pear  trees  it  is  estimated  that  there  are  over  five  thousand  in  the  State,  of  bear- 
ing age.  Thetfc  are  mostly  within  from  two  to  twenty  miles  of  the  lake.  The  Flem- 
ish Beauty  is  considered  the  most  reliable  variety  grown.  As  a  whole,  pear  growing 
has  been  ranch  less  successful  than  that  of  applcM. 

Of  cherries  there  are  8<)7,000  trees  reported,  mostly  Morello,  Kentish,  and  Early  Rich- 
mond. The  sweet  varieties  have  not  thus  far  been  successfully  grown.  Of  plums  there 
is  DO  report.  Our  soil  and  climate  is  not  unfavorable  to  their  perfect  development; 
bnt  the  cnrculio  is  the  great  destroyer  of  the  crop.  Some  varieties  of  the  wild  plum 
are  at  least  partially  proof  against  their  ravages,  and  in  such  cases  good  crops  may 
be  expected.  This  is  true  of  the  Miner,  De  Soto,  Winnebago,  and  some  others,  their 
quality  also  being  good. 

Regarding  this  branch  of  our  subject,  it  may  be  said  that  our  fruit  trees  grow  much 
more  rapidly  than  upon  the  Atlantic  coattt.  They  come  into  bearing  much  earlier  and 
are  not  as  long-lived  as  eastern  trees  of  the  same  species  and  varieties. 

We  will  now  turn  our  attention  to  the  smaller  fruits  for  a  short  time.  While 
not  commercially  as  important  as  the  apple  crop  of  Irj-^O,  it  is  certain  that  they  are 
our  most  valuable  fruit  interest.  This  may  be  regarded  as  an  exaggeration,  but  in 
proof  we  suggest  the  many  and  varied  locations  where  they  are  perfectly  at  home,  bnt 
where  the  larger  fruits  can  never  be  successfully  grown  ;  the  short  time  required  for 
their  production,  thus  bringing  them  to  the  new  home  years  before  the  larger  fruits  are 
available,  and  also  bringing  them  to  very  many  who,  for  business  or  pecuniary  rea- 
sons, may  not  be  freeholders  or  long  residents  in  one  place.  A  plantation  of  strawber- 
ries may  be  made  in  September,  which  will  yi«'ld  pay  ins;  returns  the  following  June. 

In  regard  to  this  fruit,  Wisconsin  seems  to  be  highly  favored.  With  good  cultiva- 
tion, thtt  Wilson  is  almost  a  certain  crop.  Oue  of  the  growers  of  the  State  who  has  had 
them  under  cultivation  since  1860,  has  since  that  time  failed  but  once  to  have  at  least 
a  paying  crop;  and  usually  they  have  been  very  large,  over  200  bushels  per  acre  being 
a  not  uncommon  yield.  Oue  of  the  largest,  if  not  the  largf'st,  crop  ever  reported  upon 
one-fourth  of  an  acre  in  the  United  States  was  from  Wisconsin.  It  was  3,571  boxes  of 
merchantable  berries,  or  at  the  rate  of  446^  bushels  per  acre.  Probably  the  Wilson 
constitutes  more  than  three  fourths,  if  not  seven -eighths,  of  the  entire  amount  grown 
in  the  State.  Many  other  varieties  are  being  experimenied  upon,  but  thus  far  nothing 
seems  to  be  able  to  supersede  the  Wilson.  It  is  to  be  hoped  that  we  shall  soon  have 
two  or  more  varieties  that  will  at  least  equal  this  one  in  quality,  productiveness,  &c  , 
and  one  of  them  be  at  least  oue  week  earlier,  and  another  from  one  to  two  weeks 
later,  and  thus  lengthen  our  strawberry  season.  Our  varied  soil,  altitude,  climate, 
&c.,  make  the  culture  of  all  the  small  fruits  snited  to  our  latitude  not  only  possible, 
but  usually  very  successful. 

Not  content  with  smiling  on  and  blessing  all  the  efforts  of  the  cultivator,  Dame  Na- 
ture promptly  takes  up  the  work  where  he  lays  it  down,  and  goes  steadily  and  bounti- 
fully on  to  produce  annually  thousands  of  bushels  each  of  raspberries,  blackberries, 
whortleberries,  and  cranberries. 

Of  the  first  two,  from  their  native  wilds,  comparatively  little  use  is  made,  except  in 
a  few  counties  in  the  northeastern  portion  of  the  State,  where  they  are  the  source  of 
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quite  a  large  reveone ;  bat  of  whol-tleberries  our  anDoal  harvest  brings  into  onr  tress- 
nry  |50,000  to  |H0,000 ;  and  the  valae  of  oar  cranberry  crop,  prt>daced  by  simple  aad 
very  cheap  modes  of  coltare,  reaches  nearly  or  quite  half  a  million  dollars  annnally. 
What  this  interest  may  becooie  when  carefully  developed  is  a  qnestion  reaairing  ss 
moch  thonght  and  study  as  do  the  possible  developments  of  our  grain  or  live-stock 
intereste. 

In  the  improvement  of  cranberry  marshes,  thus  far  little  has  been  done  beyond  mak- 
ing ditches  and  throwing  up  dams  of  the  material  from  the  ditches,  so  as  to  control 
more  or  less  perfectly  the  water  falling  upon  and  flowing  over  tb«*ir  surface.  The 
marshes  are  composed  of  peat  from  1  to  4  feet  in  depth,  resting  upon  white  sand,  the 
sand  gradually  hardening  iuto  a  soft  sandstone  at  a  depth  of  10  to  15  feet.  The  sor* 
face  is  heavily  coated  with  moss  6  to  12  inches  deep,  and  is  very  fresh  and  Inxariaot 
where  water  is  plenty.  The  sarroanding  lands  are  all  sand,  with  1  to  3  inches  of  poor 
vegetable  mold  on  the  surface,  and  have  an  average  elevation  above  the  marshes  of 
only  2  to  4  feet. 

In  improving,  the  first  effort  is  to  kill  the  moss,  then  to  get  a  full  stock  of  vines 
rooted  in  and  through  the  dead  moss,  well  down  into  the  solid  peat,  then  to  get  a  flow 
of  water  to  fully  cover  and  protect  the  vines  from  about  November  15  to  May  1.  With 
those  points  accomplished,  the  prodaction  of  a  crop  each  year  is  comparatively  sure, 
and  further  danger  of  failure  will  arise  only  from  insects  and  untimely  frosts.  lu  many 
cases  moss  killing  and  stocking  with  viues  is  slowly  and  imperfectly  done,  and  in  no 
case,  to  our  knowledge,  has  the  eastern  method  of  coating  heavily  wiih  sand  and 

Slanting  vines  thereon,  been  thoroughly  tried.  Experimeuts  in  this  direction  would 
e  full  of  interest  and  might  lead  to  better  and  more  successful  methods  of  increas- 
ing the  area  of  prodactive  vines.  I'o  eastern  cultivators,  a  method  of  improvement 
and  culture  involving  an  expense  of  onlv  $5  to  $IU  per  acre,  must  seem  very  slipshod 
and  inefficient,  and  so  it  doubtless  is.  Western  cultivators  are  anxious  to  learu  of  bet- 
ter methods,  and  any  details  of  the  management  of  eastern  marshes  will  be  interesting 
to  us. 

The  production  and  consumption  of  strawberries  and  raspberries  is  rapidly  increas- 
ing. The  markets  of  all  our  towns  and  villages  are  well  supplied  and  at  moderate 
prices,  which,  while  they  afford  the  producer  a  living  profit,  are  still  within  the  reach 
of  all  the  people,  and  all  are  fast  learning  that  these  delicious  fruits  are  more  health- 
ful than  pork,  and  cheaper  than  medicine.  This  knowledge  and  practice  reaches  far 
beyond  the  town  and  village,  so  that  plantations  of  strawberries,  especially,  are  be- 
coming an  important  item  in  the  general  farm  garden. 

Grapes  are  little  grown  for  wine,  but  very  generally  grown  for  home  use  and  the 
village  or  city  market.  On  our  southern  slopes  and  table-lands.  Concords  and  other 
leading  sorts  are  a  paying  crop  at  3  to  5  cents  per  pound.  The  Delaware  and  Kogers 
numbers  3,  4, 9. 10, 15, 19,  and  many  other  varieties  are  doing  well  in  many  places. 
The  Northern  Wisconsin  Agricultural  and  Mechanical  Association,  whose  fairs  are 
held  at  Oshkosh,  and  which  is  supported  by  the  northeastern  portion  of  the  State,  has 
Ions  been  noted  for  its  splendid  exhibitions  of  grapes.  In  Delawares  it  may  well  be 
doubted  whether  its  exhibitions  are  surpassed  by  any  in  the  United  States.  These 
are  almost  exclusively  grown  in  what  is  called  the  Lower  Fox  River  valley,  viz.,  the 
counties  about  Lake  Winnebago,  and  thence  down  the  Fox  Kiver  to  Green  Bay.  One 
grower  near  the  shores  of  Lake  Winnebago  has  seventy  varieties  now  under  cultiva- 
tion. 

Currants  are  readily  grown,  and,  with  reasonable  care,  are  an  almost  eertain  crop. 
One  of  the  growers  who  has  had  a  small  plantation  of  them  in  bearing  since  1860,  has 
never  failea  to  have  a  large  crop  every  summer  since  that  time.  He  manners  his 
ground  well  every  spring,  keeps  it  free  from  grass  and  weeds.  The  varieties  moetly 
grown  are  the  Red  and  White  Dutch.  In  all  the  small  fruits  we  are  '*  well  up"  in  the 
new  and  choice  varieties.  Novelties,  even  at  novelty  prices,  find  an  early  place  in 
many  amateur  collections,  and  are  very  soon  supplied  from  all  our  leading' nurseries. 
True,  we  often  gather  disappointment  instead  of  fruit  therefrom,  but  oar  courage  and 
faith  never  flag. 

Floiiculture  in  onr  State,  if  regarded  only  in  a  commercial  point  of  view,  would  not 
figure  very  largely  in  the  account  of  either  farm  or  garden  products.  There  are  but 
comparatively  few  persons  who  make  it  an  exclusive  business ;  still  there  are  many 
green-houses  that  are  doing  reasonably  well,  and  the  number  is  annually  increasing. 
There  are  some  private  ones  of  which  Wisconsin  may  well  be  proud ;  that  of  Mr. 
Alexander  Mitchell,  of  Milwaukee,  bring  considered  one  of  the  finest  aud  best  in  the 
western  country.  The  number  of  amateur  flower-growers  in  the  State  is  large,  in- 
dicating refined  aud  educated  taste  among  our  citizens,  and  we  believe  that  no  State 
of  our  a^e  can  make  a  better  showing  here  than  ours. 

We  will  now  briefly  consider  market  gaidening.  Except  for  the  home  trade,  it  is 
confined  mostly  to  the  eastern  part  of  toe  State,  and  is  carried  on  most  largely  for 
outside  markets  at  two  points,  Milwaukee  and  Green  Bay. 

The  home  markets  are  aud  have  for  years  been  well  supplied  with  all  the  fruits  and 


CONVENTION   OF   AGRICULTURISTS.  177 

ve^tables  of  our  soil  and  climate  by  the  small  growers  in  and  about  oar  towns  and 
cities. 

A  few  words  npon  gardeniuf):  are  all  that  need  be  said  at  this  time.  Oar  system  is 
much  lilie  that  of  and  about  New  York — heavy  manuring  and  thorough  cultivation 
being  with  ns,  as  with  others,  the  two  things  absolutely  essential  to  a  successful 
result. 

Perhaps  I  may,  in  this  connection,  be  allowed  a  few  remarks  on  the  system  as  con- 
dncted  about  Green  Bay,  being  better  acquainted  with  it  there,  as  being  my  place  of 
reaidence,  than  elsewhere,  and  also  serving  to  illustrate  other  portions  of  the  State. 
There  are  good  water  communications  botn  to  north  and  south ;  and  also  railroads 
reaching  in  all  directions.  These,  in  competition  with  the  water  routes,  usually  give 
na  reasonable  and  sometimes  low  rates  of  freight.  In  the  great  lumber  and  mining 
districts  farther  north  but  little  attention  is  paid  to  agriculture  in  any  of  it^  branches ; 
consequently,  there  is  a  large  market  there  for  all  kinds  of  farm  and  garden  produce, 
and  oars  is  the  nearest  point  from  which  the  want  can  be  supplied.  The  business  of 
furnishing  outside  markets  commenced  about  fifteen  years  a^o,  and  has  since  grown 
to  qatte  large  proportions,  as  within  the  past  few  years  shipments  have  also  been 
made  to  New  York,  Philadelphia,  Ohio,  Indiana,  Illinois,  Missouri,  Minnesota,  Col- 
orado, Texas,  and  possibly  to  other  portions  of  our  country.  Perhaps  the  best  evi- 
dence that  the  business  is  successful  is  the  fact  that  none  of  the  gardeners  are  willing 
to  sell  out,  except  at  very  high  prices. 

The  question  is  often  asked,  *'  Is  not  Green  Bay  too  far  north  for  such  a  business  to 
be  snccessfulT''  Its  latitude  is  44^°.  Here  are  a  few  dates  giving  the  time  of  the 
first  appearance  of  some  of  our  crops  of  entirely  out-door  culture.  The  earliest  date 
for  commencing  plowing,  land  being  in  good  order,  was  March  12.  The  latest  was 
last  spring,  April  17.  The  earliest  cuttings  of  asparagus  were  April  13.  Pease  have 
twice  been  ready  for  picking  June  5,  and  strawberries  June  6.  Sweet  com  has 
been  in  the  market  July  21.  These  dates  extend  back  for  a  series  of  twelve  to 
fifteen  years.  They  are  given  as  the  earliest  for  such  crops  within  that  time,  and  are 
of  course  a  few  days  earlier  than  the  average  season  with  us.  Twice  within  twenty 
years  erops  have  been  killed  by  frosts  in  September.  Last  fall  frost  was  not  sutiicient 
to  kill  Lima  beans,  except  the  outside  leaves,  until  October  20. 

It  should  be  borne  in  mind  that  all  the  remarks  of  this  paper  in  regard  to  either 
frnit,  floriculture,  or  market  gardening  are  applicable  more  particularly  to  that  portion 
of  the  State  south  of  45  degrees  of  latitude.  One-half  of  the  State,  lying  north  of  this 
cange,  is  comparatively  undeveloped  as  regards  its  agricultural  capacity.  It  is  now 
being  closely  intersected  with  railroads,  and  in  the  near  future  is  doubtless  to  become 
the  home  of  a  large  and  thriving  agricultural  population. 

Onr  State  Horticultural  Sooiety  is  not  a  large  one  in  numbers.  I  think  this  is  at 
least  partially  compensated  for  by  the  fact  that  a  large  proportion  of  its  members 
are  well-educated,  energetic,  persevering  men  whom  no  discouragements  thus  far  have 
been  able  to  keep  from  pursuing  a  course  which  we  all  believe  must  eventually  prove 
a  thorough  success,  although  to  many  it  has  seemed  to  be  long  in  its  coming. 

The  society  is  about  twenty  years  old,  and  issues  a  yearly  volume  of  tnansactions, 
which  is  published  by  the  State,  and  which,  we  think,  will  compare  favorably  with 
that  of  any  of  onr  sister  States  in  the  Northwest.  In  one  respect  we  believe  that  we 
may  justly  feel  proud  of  our  society.  We  have  a  corps  of  lady  writers  who  annually 
come  forward  with  their  well-prepared  papers,  and  read  them  at  onr  conventions. 
They  are  the  wives  of  our  lawyers,  teachers,  editors,  and  last,  but  by  no  means  least, 
the  wives  of  our  farmers.  In  this  we  feel  that  onr  volume  cannot  be  exceeded  if,  in- 
deed, it  is  equaled  by  any  one  of  its  kind  in  the  United  States. 

This,  Mr.  President  and  gentlemen  of  the  convention,  is  a  brief  synopsis  of  the  con- 
dition of  borticultnre  as  it  at  present  exists  in  the  State  of  Wisconsin.  It  is  imper- 
fect, but  your  time  here  is  valuable,  and  other  States  have  claims  that  may  not  justly 
be  disregarded.  As  has  been  stated,  those  who  have  been  engaged  in  some  branches  of 
fruit-growing  have  met  with  many  discouragements,  but  their  courage  does  not  fail. 
Tbe^  believe  they  are  working  for  and  toward  a  great  and  grand  result.  They  be- 
lieve that  they  will  accomplish  it.  Those  who  are  engaged  in  different  branches  of 
business  hope  and  trust  that  they  will  succeed. 

We  have  a  noble  State.  We  feel  that  we  may  justly  be  proud  of  being  one  of  the 
ealazy  of  States  of  the  grand  Northwest,  a^  well  as  one  of  the  sister  Stares  of  onr 
Union.  In  the  different  branches  of  horticulture  we  will  not  claim  any  leadership; 
still,  my  friends,  you  may  rest  assured  that  we  shall  not  consent  to  lag  behind  in  the 
race  of  progress  and  improvement.  And  as  you  of  our  older  and  more  thoroughly  de- 
veloped States  go  forward  step  by  step  from  one  high  position  to  others  still  higher  in 
yonr  career  of  progress,  as  yon  look  about  to  see  those  who  are  keeping  pace  with 
yon,  among  the  numbers,  I  feel  sure,  will  be  found  our  own  beautiful  Wisconsin. 
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Mr.  Thohas  Taylor,  referring  to  cranberry  culture  in  New  Jersey 
and  the  New  England  States,  said  that  several  years  ago  he  had  visited 
a^great  many  of  the  cranberry  plantations  of  these  States  for  the  pur- 
pose of  discovering  the  cause  or  causes  of  cranberry  rot,  so  prevalent 
at  that  time.  As  a  result  of  his  investigations  he  fonnd  that  as  a  rule 
the  rot  of  the  cranberry  prevailed  principally  on  plantations  whei'e  the 
I)eaty  soil  was  in  a  state  of  fermentation.  He  recommeuded  to  the 
growers,  as  a  remedy  for  this  condition  of  soil,  liming  and  thorough  ir- 
rigation. He  found,  on  making  inquiries  three  years  afterward,  that 
several  of  the  large  plantations  which  were  treated  inthis  way  ultimately 
produced  improved  berries,  free  from  rot. 

In  preparing  new  soil  for  planting,  the  methods  vary  with  the  condi- 
tions presented  in  each  case. 

The  most  successful  are  those  cultivated  on  old  mill-ponds.  Many  of 
these  ponds  have  been  out  of  use  for  a  period  of  frohi  30  to  60  years. 
In  this  case  there  is  a  great  accumulation  of  vegetable,  muddy  d^nru^ 
averaging  from  four  to  five  feet  in  depth.  In  order  to  utilize  this  veg- 
etable matter,  the  water  is  drawn  oft*  slowly,  allowing  the  sediment  to 
be  precipitated  to  the  bottom,  foiming  a  loose,  peaty  loam,  well  decom- 
posed, varying,  when  consolidated,  from  6  to  15  inches  in  thickness^ 
resting  generally  on  a  jwrous  foundation  of  sand  or  gravel.  It  is 
found  as  a  general  rule  where  water  is  plentiful  that  an  al^orbing  foun- 
dation has  great  value, because  the  soluble  matter  of  fermentation, such 
as  organic-acids,  &c.,  are  quickly  removed  from  the  cranberry  vines 
which  may  be  growing  under  such  conditions. 

When  the  soil  is  ready  for  planting,  from  four  to  six  cuttings  of  the 
vine  are  planted  about  12  inches  apart  over  the  entire  surface  thus  pre- 
pared. The  cuttings  take  root  quickly  under  favorable  conditions. 
On  the  second  year  they  bear  a  small  amount  of  fruit.  On  the  third 
year  the  crop  may  average  from  one  to  two  hundred  bushels  of  beiTies 
per  acre. 

When  cranberries  are  cultivated  on  black  sand,  which  is  a  mixture 
of  peaty  matter  and  sand,  the  vine  roots  sometimes  suffer  severely 
from  lack  of  water,  especially  when  they  depend  more  on  direct  rain- 
falls than  on  running  wat.er.  In  this  case  a  clay  substratum  has  a 
^eat  advantage  when  situated  at  a  depth  of  about  18  inches  from  the 
•surface.  The  clay  retains  the  moisture  for  a  long  period,  supplying  the 
roots  with  the  needful  element  until  further  rains  supply  the  upper 
stratum  of  sand  in  which  the  plants  are  growing. 

Common  bog-land  is  generally  covered  with  moss  and  many  varieties 
of  weeds. 

The  surface  or  sod  is  sometimes  removed  and  burned  and  the  ashes 
returned  and  spread  over  the  surface.  It  is  valuable  in  imparting  a 
loose  mechanical  texture  to  the  soil.  The  vines  are  planted  on  bog- 
land  in  the  manner  already  described.  It  is  found  that  vine^  plant^ 
<jlosely  cover  the  entire  surface  very  quickly,  and  in  a  great  measure  pre- 
vent the  growth  of  weeds.  When  lime  was  first  applied  to  the  cranberry 
vine  in  the  State  of  New  Jersey  it  was  spread  over  the  whole  surfiace 
of  the  bog  at  the  rate  of  40  bushels  to  the  acre ;  considering  that  the 
lime  was  freshly  slacked  and  applied  in  the  dust  form  and  quite  caustic 
it  was  feared  that  the  foliage  would  be  burned  up,  but  not  a  leaf  wilted, 
although  in  some  instances  the  foliage  was  covered  as  much  as  an  inch 
in  thickness  with  lime  dust. 

When  cranberry  vines  are  planted  on  bog-land  which  is  in  a  com- 
pacted fermenting  condition  and  several  feet  in  thickness,  the  land 
should  be  &rst  drained,  then  plowed  as  deeply  as  possible,  and  heavily 
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limed  and  exposed  during  the  winter,  thus  allowing  the  surface  soil  to 
pass  through  the  stages  of  fermentation.  The  laud  should  also  be  well 
trenched  and  subjected  to  thorough  irrigation  to  free  it  from  organic 
acids,  sulphureted  hydrogen,  and  sulphate  of  iron,  products  which 
firequentJy  abound  in  bog-land,  and  which  may  come  to  the  surface  in 
time  if  not  removed  by  drainage.  The  sprinkling  of  sulphate  of  lime 
over  growing  moss  destroys  it  for  a  time,  and  the  dead  moss  serves  a 
good  purpose  in  keeping  the  surface  of  the  soil  moist.  Cranberry  roots 
readily  take  root  in  moss  and  grow  thriftily,  provided  the  roots  of  the 
moss  are  kept  moist  with  running  water. 

Mr.  Pbffjsb  said :  They  have  used  lime  in  Wisconsin  at  the  rate  of 
about  20  bushels  to  the  acre,  and  it  was  a  question  whether  tliat  might 
not  be  safely  used  on  the  green  vine.  But  he  found  that  after  two 
weeks  of  the  application  of  the  lime,  where  the  new  plants  were,  that 
when  he  removed  it  there  was  a  certain  appearance  of  scorching,  and 
it  may  be  believed  that  when  scorched  at  all  the  vines  will  be  destroyed 
and  die  right  down.  One  gentleman  had  limestone  formation,  and 
low-lands,  sloughs,  or  marshes,  and  they  were  about  4  or  5  feet  deep. 
He  removed  the  surface  about  4  or  5  inches,  set  the  plants  in  the  sum- 
mer, and  tore  away  or  burned  up  the  moss,  and  then  planted  the  cut- 
tings 2  feet  apart.  For  two  years  no  weeds  had  appeared.  This  makes 
our  bed,  and  in  two  or  three  years  the  vines  will  cover  the  ground,  and 
commence  bearing  the  second  year,  and  the  third  year  will  produce 
well.     Several  plantations  in  his  country  have  been  very  successful. 

One  who  has  never  seen  our  fields  can  form  much  of  an  opinion  of 
their  capabilities.  From  all  he  had  heard  and  read,  and  the  little  he 
had  seen  of  Western  cranberry  growing,  he  thought  a  hundred  acres 
such  as  they  make  would  make  a  Jerseyman  very  happy,  for  the  reason 
that  they  do  so  little  and  get  so  much.  Our  best  fields  are  of  sand- 
stone, where  the  water  is  as  soft  as  rain-water  from  the  clouds.  The 
gentleman  last  speaking  with  reference  to  this  paper  said  we  tore  up 
our  moss  and  threw  it  awaj\  The  moss  is  destroyed  only  by  salting 
the  ground  thoroughly,  and  draining  the  water  off  entirely  on  a  warm, 
sunny  day  when  the  sunshine  strikes  it,  and  then  the  hot  sun  destroys 
it ;  then  it  will  come  down  to  one-third  of  its  original  size  and  becomes 
a  nice  bed. 

Mr.  Taylor.  Then  you  do  not  plant  any  to  fill  out  those  that  are 
lost  in  different  places  f 

Mr-PEFFBR.  Oh,  yes;  about  nineteen-twentieths  is  produced  on  vines 
that  nature  has  planted.  We  have  got  the  water  to  them  where  it  was 
lacking.  Our  planting  has  been  too  far  apart  and  took  too  long  a  time. 
The  impression  was  that  about  two  or  three  years  would  give  a  good 
growth,  but  it  does  not.  Five  years  will  produce  the  finest  crop.  We 
never  have  used  sand  to  any  extent.  He  learned,  from  reading  some 
interesting  reports  recently,  that  it  is  the  custom  to  use  sand  to  raise 
cranberries  for  the  Eastern  market;  is  that  sot 
Mr.  Taylor.  Yea,  sir. 

Mr.  Pbffer.  Our  vines  seem  to  do  veiy  well,  as  they  grow  readily 
into  the  dead  or  decaying  moss,  and  that  moss  becomes  less  and  less, 
from  year  to  year,  and  almost  disappears.  Then  the  groTVth  of  the  vine 
is  built  up  from  year  to  year.  The  yield  is  as  high  as  two  or  three  hun- 
dred bushels  to  the  acre,  where  the  vines  have  the  proper  age. 
Mr.  Taylor.  They  grow  up  through  the  moss  I 
Mr.  Pbffer,  No,  sir,  after  the  moss  is  killed ;  one  year's  growth 
after  another,  there  will  be  a  depth  of  cranberries  from  five  to  seven 
inches  through  the  whole  crop. 
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The  hoiir  for  adjouniment,  having  arrived  the  president  declared  the 
convention  adjourned  until  2  o'clock. 

The  convention  reconvened  at  2.50  p.  m. : 

The  President.  The  chair  understands  that  the  report  of  the  com- 
mittee on  signal  service  is  ready,  and  he  calls  upon  the  chairman  to 
present  it. 

Mr.  Buchanan.  The  chairman  of  the  committee  is  abuent  and  re- 
quests me  to  act  in  his  place.    I  ofter  the  following  report : 

Tbe  committee  appointed  to  coDsider  the  relatioDsof  the  United  States  Signal  Serv- 
ice to  the  agricnitural  iutereBts  of  tbe  conntry,  and  to  present  sneb  statements  aod 
sng^eations,  as  niigbt,  in  tbe  Judgment  of  this  convention,  be  deemed  proper  to  be 
commended  to  the  attention  of  the  Chief  Signal  Officer,  General  W«  B.  Hazen,  beg 
leave  to  sabmit  the  following  report : 

1.  Tbe  Chief  Signal  Officer  has  already  instttnted  special  services  for  the  benefit  of 
agricnltare  by  way  of  forecasting,  and,  as  far  as  practicable,  giving  timely  notice  of 
the  approach  of  northers,  frosts,  rain-storms,  &c.  The  cotton,  sngar,  and  orange  pro- 
ducers are  understood  to  be  the  special  beneficiaries  of  this  service.  Within  the  cot- 
ton belt  there  are  now  one  hundred  and  fifty  stations  from  which  daily  reports  of  tem- 
perature and  rainfall  are  received.  A  special  service  is  also  under  consideration  for 
the  benefit  of  tbe  grain-growing  interests.  Tbe  feasibility  of  extending  similar  serv- 
ices to  other  agricultural  interests  and  notably  those  of  hay  and  tobacco  is  suggested. 

2.  Tbe  Chief  Signal  Officer  has  already  suggested  to  the  governors  of  the  several 
States  the  expediency  of  instituting  a  system  of  weather  service  to  be  oondncted  by 
the  State  authorities  upon  a  plan  furnished  by  the  United  States  Signal  Service.  Me- 
teorological data  oould  thus  be  gathered  through  the  agency  of  the  Statue  eentrnl  offi-  . 
cers  from  every  county  in  each  State,  and  thus  the  climatic  conditions  of  every  local- 
ity be  made  known.  The  data  thus  collected  and  published  by  the  United  States 
Signal  Service  would  be  available  for  every  purpose  for  which  such  data  are  needed, 
and  could  be  especially  utilized  by  the  Department  of  Agriculture  in  determining  im- 
portant questions  relating  to  agricultural  production.  For  instance,  if  studied  in  con- 
nection with  the  thorough  and  comprehensive  crop  reports  so  earnestly  and  justly  insisted 
on  by  this  convention,  they  would  furnish  means  of  ascertaining  to  what  belts  or  sections 
of  country  certain  crops  are,  or  are  not,  appropriate.  Some  of  the  States  have  already 
adopted  tbe  snggestiou  of  the  Chief  Signal  Officer  respecting  the  institution  of  weather 
services,  and  in  other  States  the  matter  is  awaiting  legislative  action. 

3.  The  United  States  Signal  Service  is  conducting  observations  with  a  view  to  sasr- 
gest,  if  possible,  some  means  of  preventing  the  devastations  of  grasshoppers  in  the 
West.  It  is  suggested  by  tbe  Chief  Signal  Officer  that  it  may  be  practicable  to  searoh 
them  out  in  their  fastnesses  and  destroy  them  before  they  begin  to  migrate  from  their 
hatching  grounds. 

4.  These  measures  adopted.by  the  Chief  Signal  Offi'ier  in  the  interests  of  agriculture 
are  duly  recognized  and  appreciated  by  this  convention;  and  they  cordially  indorse 
any  efforts  he  may  make  to  secure  on  the  part  of  Congress  such  legislative  action  as 
may  enable  him  to  carry  out  these  and  any  other  measures  whicb  tend  to  advance  the 
manifold  agricultural  interests  of  our  entire  country. 

JOS.  A.  HOLMES, 
8.  H.  PEABODY, 
JNO.  L.  BUCHANAN, 
A.  E.  BLOUNT, 
Lieutenant  BiKKHhIMER, 

Cammiiiee, 

The  report  as  read  was  adopted. 

The  president  stated  that  the  first  paper  in  order  was  that  by  Dr.  Mc- 
Murtrie  on  the  mineral  nutrition  of  the  vine. 
Dr.  McMurtrie  then  read  the  following  paper : 

ON  THE   MINERAL  NUTRITION  OP  THE   VINE  FOR  THE   PRODUCTION  OF 

WINE. 

Bt  Wm.  McMurtkir,  Ph.  D. 

Gentlemrn  :  It  is  not  without  a  feeling  of  considerable  diffidence  that  I  appear  before 
you  to  present  my  views  on  the  subject  of  this  paper,  both  because  of  tbe  vaatness  and 
Importance  of  the  subject  and  the  industry  it  represents,  and  because  I  see  before  me 
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Many  gentlenMn  of  a  wide  eacperienee  in  practical  and  eacceMful  vineyard  manage- 
Dienty  of  which  it  is  certainly  not  my  privilege  and  right  to  boast.  What  I  have  to  say 
18  based  npon  rather  carefarobiiervation  amun^  some  of  the  more  celebrated  vineyard 
dtetricta  of  the  old  world,  and  ttudy  of  the  results  obtained  in  Europe  in  practical  and 
eeientitle  experimental  reeearoh.  And  if  the  standing  this  great  industry  has  acquired 
there,  and  the  great  wealth  it  has  added  to  many  of  the  leading  nations  of  Europe 
may  be  taken  as  evidence  of  the  value  of  these  results,  then  the  principles  to  be  de- 
daoedfroin  them  may  andonbtedly  be  applied  with  confidence  to  toe  treatment  of  oar 
vineyards,  and  the  iniproveraent  of  their  comparatively  nndeveloped  productions.  For 
I  finoly  believe  that  whatever  may  be  done  to  increase  the  quantity  and  improve  the 

2nality  of  onr  wines  will  t«nd  to  the  material  and  permanent  advancement  of  the  in- 
ostry  here,  and  if  anything  I  may  present  will  to  the  smallest  degree  tend  to  that 
end  and  contribute  anything  to  the  knowledge  and  the  improvement  of  grape  culture 
in  the  United  States,  the  object  of  this  paper  will  have  been  fully  a<itained.  I  firmly 
believe  that  whatever  may  be  done  to  enable  the  American  vintner  to  prodoce  large 
eropt»  of  healthy  wines  of  medium  quality  that  may  be  early  sent  to  market  and  sold 
At  low  prices  and  thus  made  to  yield  quick  and  profitable  returns,  will  do  more  to  make 
the  industry  tidce  a  prominent  rank  among  our  agricultural  productions  than  the  pro- 
duction of  special  wines  can  possibly  do,  and  will  Svjcure  to  the  vintner  his  permanent 
prosperity  against  any  peradventnre  or  question. 

The  importance  of  the  grape  and  wine  industry  in  the  various  parts  of  the  world 
where  it  has  been  long  established,  or  even  in  our  own  country  where  it  is  compara- 
tively new,  is  so  familiar  a  theme  that  it  would  seem  almost  superfluous  to  speak  of  it 
here,  yet  it  may  prove  of  interest  to  recall  some  figures,  showing  its  relative  importance 
to  the  different  nations,  from  which  the  requisite  statistics  have  been  attainable: 

Austria,  1876 63,835,777 

Hungary,  1873 99,:^55,640 

Ronmania,  1873 27,388,310 

Germany,   1879 70,815,70(5 

Belgium.  1861-1871 'i8,78l 

Portugal,  1873 91,a52,000 

Switzerland,  1879 31,680,000 

Italy,  1880 716,404,497 

France,  1880 896,263,024 

Spain,  1881 1,584,000,000 

Greece 39,600.000 

Tnrkey 158,400,000 

Russia 17,160,000 

Grape  growing 

Atlantic  Islands *    7,920,000 

Australia,  1878 2,193,048 

United  States 23,453,827 

This  shows  what  might  to  some  have  appeared  almost  incredible  that  our  country^ 
even  in  this  production,  does  not  foot  the  list.  It  is  another  feather  iu  the  cap  of  oar 
national  pride,  that  is  now  destined  to  increase  in  volume  until  even  the  most  favored 
wine-prod uctug  countries  may  not  be  ashamed  to  acknowledge  us  a  rival. 

There  are  many  ways  by  which  the  improvement  of  our  wine  iproduction  might  be 
attained;  but  that  with  which  we  propose  to  deal  at  this  time  is  involved  in  the  op- 
erations of  vineyard  culture  rather  than  the  cellar  management,  even  though  it  has 
an  indirect  bearing  upon  the  latter,  and  though  there  may  be  applied  to  the  treatment 
of  the  must  and  wine  in  American  cellars  many  standard  principles  of  European  prac- 
tice not  familiar  there,  and  which  could  not  fail  to  make  an  impress  upon  the  products 
that  would  be  strongly  felt  iu  the  favor  with  which  they  would  be  received.  I  do  not 
mean  to  intimate  that  the  average  American  wine-maker  is  deficient  in  the  knowledge 
necessary  to  the  production  of  good  wine,  for  that  would  Justly  be  set  down  as  rank 
treason,  and  it  certainly  would  be  unfair,  for  it  is  by  no  means  difficult  to  obtain  in 
tdmost  any  section  of  our  country  wines  of  which  we  have  no  need  to  be  ashamed,  but 
it  can  scarcely  be  denied  that  a  wider  knowledge  of  the  principles  and  practices  to 
which  we  have  referred,  and  their  wider  application  in  the  ordinary  work,  would  do 
much  to  reduce  the  not  unfrequent  complaint  of  bad  products  coming  from  the  con- 
sumer, and  of  unprofitable  results  coming  from  the  producer. 

The  principle  that  continued  cropping  will  eventually  result  in  disastrous  exhaus- 
tion, if  no  means  be  taken  to  supply  the  waste,  is  quite  as  applicable  to  the  grape  as 
to  any  other  crop,  and  deficient  nutrition  will  deplete  the  vine,  decrease  its  products, 
and  place  it  in  condition  to  succumb  to  the  attacks  of  disease  Just  as  surely  as  poor 
food  ftod  bad  treatment  will  break  down  the  constitution  and  ruin  the  character  of  the 
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best  breed  of  eattle  or  tbe  thoroughbred  horse,  while  iDJndiclons  noarishneDt  w91, 
the  other  band,  just  as  surely  teud  to  the  development  of  those  qualities  of  inereaAed 
size,  extensive  leaf  and  wood  prodnetion,  to  the  exclusion  of  fruit  prodoetion,  aad  to 
tbe  produetion  of  thin  watery  and  aeid  juices  rather  tban  the  more  desirable  sweei 
ones.  We  shall  therefore  endeavor  to  show  what  shall  be  the  oharaeter  of  tbe  sutri- 
lion  for  the  attainment  of  the  end  we  have  have  in  view  and  the  quantity  in  which  it 
should  be  applied  to  the  vine. 

The  question  of  nutrition  in  vineyard  enlture,  as,  indeed,  in  most  other  ciiltures»  in 
this  country,  has  received  less  careful  consideration  and  stiM^y  and  haft  been  less  a 
subject  of  practical  experiment  in  this  country  than  in  Europe.  Here  the  stronger 
and  more  prolific  varieties  grown  and  the  greater  naturally  fertile  character  of  oar 
comparatively  virgin  soils  have  never  made  it  a  matter  of  such  pressing  necessity  and 
question  of  rigid  economy  as  it  has  become  to  the  vintners  of  the  old  world,  and  thiff, 
together  with  the  natural  indifference  of  our  people  to  the  importance  of  such  rela-> 
tions  as  must  arise  in  this  connection,  may  be  accepted  as  causes  of  tbe  general  negli- 
gence of  this  part  of  agricultural  economy.  But  the  necessity  that  aroused  the  Euro- 
pean agriculturists  is  now  being  felt  in  many  parts  of  our  country,  especially  in  the 
Eastern  States,  and  we  are  therefore  constrained  to  believe  that  tbe  faoCs  we  are  able 
to  present  will  receive  at  the  hands  of  our  vintners  the  consideration  that  their  im« 
portance  and  value  deserve. 

The  value  of  chemieal  analyses  of  the  soil  as  they  are  nsoally  made-  may  Justly  be 
doubted  for  application  in  the  study  of  the  nutrition  of  the  vine  as  well  as  in  tbe 
nutrition  of  other  crops.  The  reasons  for  this  are  manifest.  In  chemistry  it  is  well 
known  that  the  action  of  solvents  is  more  ready  and  more  effectual  when  the  material 
to  be  acted  upon  is  reduced  to  tbe  iinest  possible  state  of  division,  and  what  is  true  in 
the  laboratory  practice  applies  to  a  large  extent  in  tbe  operations  constantly  beirg 
carried  on  in  the  soil.  Tbe  natural  solvents  of  the  soil  are  necessarily  weak  in  their 
action,  and  they  must  be  most  efficient  in  those  soils  where  tbe  largest  qnantity  of 
finer  particles  prevail.  Tbe  coarser  particles  which  yield  to  the  action  of  the  stronger 
acids  in  chemical  analyses,  and  give  up  the  elements  of  mineral  nntritiou,  resist  al- 
most completely  the  action  of  natural  solvents  and  so  much  of  these  elements  as  are 
held  by  the  coarser  particles  that  must  prevail  in  good,  open^  mellow  soils^  must  con- 
sequently be  unavailable  in  the  growth  and  nutrition  of  lUie  plant.  This  holds  good 
in  all  cultures,  but  it  has  been  made  especially  evident  by  Dr.  Blankeuhorn,  in  his 
studies  of  the  composition  of  good  vineyard  soil  in  Germany.  Thus  taking  tbe  renolt 
of  his  analyses  and  calculating  the  quantity  that  would  occur  in  a  stratum  one  foot 
deep,  he  obtained  figures  corresponding  with  tbe  following,  in  pounds  per  aore,  show- 
ing the  most  important  constituents  present: 

Thus  he  found  of  potash  4,b26  pouuds  per  acre ;  of  soda,  2,768  pounds  per  acre ;  of 
lime,  25,381  pounds  per  acre;  phosphoric  acid,  884  pouuds  per  acre;  while  if  tbe  same 
S(»il  were  treated  to  separate  very  fine  particles,  a  stratum  one  foot  in  depth  would 
yield  but  43,2^2  pounds  per  acre,  yielding,  when  subjected  to  the  action  of  solvents 
approximating  in  intensity  those  of  the  suil^  but  22  pounds  of  potash  and  365  pounds 
of  phosphoric  acid.  Tbe  crops  of  the  vineyard  represented  are  said  to  be  small^  and 
it  is  scarcely  a  matter  of  snrprise. 

In  tbe  study  of  the  nutrition  of  the  vine  we  are,  from  tbe  nature  of  tbe  ease,  ooni- 
pelled  to  confine  ourselves  to  a  study  of  the  constituents  of  tbe  plant  and  its  parts,  pro- 
duced under  the  varying  conditions  and  its  behavior  under  the  ioduenoe  of  nutritive 
compounds  of  known  composition.  Fortuoatel^i^  these  relations  have,  duriug  tbe  past 
few  years,  been  tbe  subject  of  careful  study  and  of  patient  and  laborious  experiment 
in  various  parts  of  Europe,  and  their  results  may  be  accepted  without  reserve  as  a 
guide  to  practical  work  in  any  part  of  the  world. 

I  shall  begin  with  an  examination  of  the  quantities  of  the  elements  of  mineral  nutri- 
tion annually  removed  from  tbe  soil  of  tbe  vineyard  in  the  ordinary  operations  in- 
volved in  the  culture  of  the  vine.  This  has  been  estimated  by  many  iuvestigators^  and 
from  their  results  it  appears  that  a  fixed  rule  with  regard  to  it  can  scarcely  beset 
down  because  of  the  wide  differences  that  occur,  dependent,  doubtless^  upon  tbe  widely 
differing  conditions  to  which  the  vines  employed  in  the  investigation  had  been  sub- 
ject. I  shall  select  as  an  example  tbe  results  obtained  by  Professor  Neabauer,  both 
because  he  stands  so  high  as  an  authority  on  grape  culture  and  because  of  tbe  thor- 
oughness of  his  work.  His  investigations  were  made  with  vines  of  the  Riesling  grape, 
growing  at  the  Oeno  chemical  experiment  station  at  Weisbaden,  in  Germany,  where  the 
vines  were  planted  at  the  rate  of  about  five  thousand  per  acre.  He  carefully  collected 
all  the  materials  removed  in  the  annual  operations  of  tbe  culture  and  vintage,  and  made 
careful  and  detailed  analyses  of  tbe  mineral  matters  to  determine  tbe  quantities  of  each 
constituent  annually  consumed ;  and  while  it  would  be  impracticable  to  present  here 
the  details  of  the  results  of  his  analyses,  it  will  be  quite  sufficient  and  more  to  tbe 
point  to  give  the  figures  for  the  total  quantities  of  tbe  nutritive  mineral  prineiples  re- 
moved. All  the  figures  given  refer  to  quantities  or  pounds  per  acre.  While  in  Ameri- 
can vineyards  the  numl^r  of  vims  per  acre  never  reach  the  high  rate  found  in  Nett- 
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buiei's  vlAeyardf  tfaU  will  Ue  compensated  for  in  the  more  vigorona  growth  of  oar 
varieties,  and  tbe  eoasequently  larger  produet  of  wood.  The  figures  referred  to  are  as 
follows: 
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In  these  igures,  as  in  tbe  resolts  of  analyses  of  the  mineral  matters  of  tbe  vine,  tbe 
potash  content  stands  higher  than  any  other,  and  thus  led  Ville  to  especially  class  the 
vine  as  a  potash  plant;  but  Jonlie  baa  shown  that  it  is  no  more  so  than  any  other  crop. 
Thus  he,  ealealated  tbe  relation  existing  between  the  phosphoric  acid  and  the  other 
«onfltitaents  in  tha  viae  and  other  crops,  and  obtained  the  following  figures: 
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This  shows,  howerer,  that  potash  stands  high  in  all  crops,  and  why  its  application 
in  most  cases  to  the  soil  is  attended  with  sneb  lieneficial  results.  In  the  majority  of  soils 
we  ftnd  the  phospboric  aeid  present  in  much  larger  quantity  than  tbe  potash,  while  in 
ibe  plant  the  relation  is  exactly  reversedL  It  is  therefore  plain  that  phosphoric  acid 
may  he  even  in  exeess  when  the  potash  may  be  wanting.  This  is  a  point  worth  Jot- 
ting dovn  in  onr  memories. 

Nor  is  tbe  vine  by  any  means  as  exhausting  to  the  soil  as  many  other  crops.  A.gain 
qnoting  Joulie^s  figures,  and  confining  oorseives  to  the  potash  and  pbospboric  acid^ 
which  are  really  the  more  important  constituents  in  all  eases,  we  find  the  following 
relation  for  the  several  crops  named  in  whole  numbers  of  pounds  per  acre: 

Thus  of  phosphoric  acid  there  is  consumed  in  pounds  per  acre  by  the  vine  9.74  ;  by 
wbeat,  28.8;  by  potatoes,  37.8;  by  beets,  48.9;  by  hay,  14.5;  and  of  potash  by  the 
viae  2i.l;  by  wheat,  35.77;  by  potatoes,  124.6 ;  by  beets,  178;  by  bay,  60.87. 

A  somewhat  similar  relation  was  worked  out  with  sugar  beets,  wheat,  potatoes,  &^c., 
though  their  observations  were  mainly  confined  to  the  relations  between  the  more  im- 
portant constituents  of  the  product-^sugar  and  starch— and  the  more  important  oon- 
fltituents  of  tbe  mineral  compounds  present;  and  tbe  same  or  similar  relations  may 
prove  of  valne  io  vineyard  culture.  Tbey  found  that  for  a  given  quantity  of  starch 
in  wheat  and  potatoes  a  given  quantity  of  phosphoric  acid,  potasb,  ^c,  is  taken  up 
by  the  plant.  They  found  that  for  the  production  of  100  pounds  of  sugar  in  the  beet 
there  wereeonsnmed  in  thH  development  of  the  plant  1  to  1.20  pounds  of  phosphoric 
acid,  5  to  6  ponuds  of  potasb,  tJ&  to  2  pounds  of  soda,  1.5  to  7  6  pounds  of  lime, 
1.2  to  L4  pounds  of  magnesia,  2.7  to  3.5.  pounds  of  nitrogen. 

They  therefore  concluded  that  in  tbe  formation  of  sugar  in  the  beet  the  value  of  a 
given  quantity  of  phosphoric  acid  is  equivalent  to  six  times  that  of  the  same  quantity 
of  potaslb  On  tbe  other  hand,  however^  it  shows  the  advantage  to  be  attained  in  the 
Application  of  potasb  salts  in  quantity  to  the  crop. 

If  now  we  follow  the  method  of  Champion  and  Pellet  and  make  calculation  for  the 
qnantitiee  of  these  several  elements  of  mineral  nutrition  consumed  by  the  vine  in  de- 
velopment as  compared  with  the  quantity  of  sugar  produced  in  its  fruit,  we  obtain 
^gfiieB  which  differ  to  a  considerable  extent  from  these  obtained  for  the  sngar  beet 
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Thus,  takiDg  for  data  the  results  of  the  aDalyses  of  Penean  of  the  diffeient  parta  of 
the  vine  growing  at  FeDeetrelay,  and  the  figares  be  Kivea  represent  the  yield  o^  most; 
then  assuniini;  20  per  cent,  to  reprfsent  the  averaj^e  sugar  content  of  the  most,  we  ar^ 
rive  at  the  following  iignres:  that  is,  in  the  production  of  100  pounds  of  sugar  in  the 
grape  there  ninst  be  oonsniued  in  the  development  of  the  vine  1.7  pounds  of  pbos* 
phoric  acid,  19. 2  pounds  of  lime,  3. 2  pounds  of  magnesia,  and  6. 5  pounds  of  potash. 

The  figures  for  lime  here  appear  abnormally  high  as  oompai'ed  with  the  figures  for 
potash  and  the  other  constituents,  and  it  is  difficult  to  account  for  the  difference  except 
we  assume  that  the  vine  grew  in  a  s<fil  exceedingly  rich  in  lime  and  very  poor  in  pot- 
ash, when  the  plant  exereis^d  its  power  of  substitution  in  the  absorption  of  natrition 
that  it  has  been  shown  to  possess.  This  supposition  is  supported  by  Peneanli  analysis 
of  the  soil  in  question.  However,  if  we  make  the  same  calculation  on  the  basis  of 
Nenbauer^B  analyses,  the  results  of  which  we  have  already  given,  we  find  the  same  dif- 
ference in  favor  of  magnesia.  Thos,  in  this  case,  for  100  poands  of  sugar  we  have  a 
consumption  of  2^9H  pounds  of  phosphoric  acid,  5^0  pounds  of  lime,  18. 6  pounds  of 
magoesta,  and  10. 29  pounds  of  potash. 

Dael  vnn  KoetVs  analyses  would  give  2.12  pounds  phosphoric  acid,  4.9f  lime,  and 
6. 2  potash. 

Thebe  tigures  tend  to  show  that,  so  far  as  the  sugar  content  is  coueerued,  the  total 
quantity  of  nutritive  elements  consumed  in  its  production  is  greater  tlMB  for  a  cor- 
responding quantity  of  sugar  in  the  sugar  beet.  And  though  the  vine  does  actually 
remove  lees  nutritive  material  than  other  crops,  this  siftows  that  it  would  probably  re- 
move more  if  it  had  the  chance. 

We  see,  then,  that  a  very  considerable  quantity  of  sooh  material  is  annually  removed  in 
the  culture,  and  tho  question  next  naturally  arising  is  how  to  replace  it.  Whatcomponoda 
may  we  apply  to  restore  thta  material  and  at  the  saoke  time  strmitlate  the  produotion 
of  quantity  and  quality  in  the  fruit?  This  is  an  important  question,  and  we  may 
bring  the  results  of  European  experience  to  our  aid  in  foimnlatiug  our  reply. 

We  have  seen  that  an  elevation  of  the  proportion  c^  the  leading  elementaof  mineral 
nutrition  of  the  vine  corresponds  with  a  higher  proportion  of  sugar  in  the  fruit.  It  ia 
also  true  that  the  same  condition  corresponds  with  a  healthier  condition  of  the  vine. 
This  is  evident  in  the  resnlta  of  analyses  made  by  Professor  Foex  of  the  mineral  matter 
ef  healthy  and  diseased  vines  growing  in  the  neighborhood  of  Montpellier,  iu  Franee. 
Thns  he  found  tho  following  percentages  in  the  ash  of  the — 
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It  would  appear  from  this  that  it  is  potash  that  has  the  most  marked  infloeaoe  upon 
the  health  of  the  vine.  And  Bechi,  in  his  investigations  at  the  agricultural  school  at 
Florence,  in  Italy,  dincovered  that  the  quantity  of  potash  found  in  the  vines  varies  with 
the  quantity  available  iu  the  soil  \  that  when  potash  ia  present  in  the  soil  in  abundaa^M 
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H  will  be  taken  np  in  preference  to  other  alkalies,  and  when  this  is  wanting  its  place 
may  to  some  extent  be  supplied  by  soda.  Nessler's  experiments  also  confirm  it.  He 
applied  certain  fertilizing  compounds,  and  found  in  the  vine  the  corresponding  quanti* 
ties  of  phosphoric  acid,  lime,  and  potash  shown  in  the  table. 

Manure  given  each  vine, 

100  parts  aah  contained 

Phoaphorio  acid.  Lime.  Potash. 

None 9.21  27.9  16.b7 

30  grams  gypsum 8.74  22.6  lb.91 

15  grams  potass! u in  chloride....  ) 

15  grams  ammonium  solphate..  > 12.04  30.6  23.73 

15  grams  calcium  phosphate ) 

Aodoynand,  recognizing  the  influence  and  value  of  potash  salts  in  vine  culture,  made 
a  series  of  experiments  in  1875  ard  1876  to  determine  in  what  compounds  it  is  best  suited 
to  the  vine  and  more  readily  taken  np  by  it.  He  applied  to  different  plots  of  vines  the 
carbonate,  nitrate,  sulphate,  and  chloride,  and  from  the  results  of  his  experiments  and 
the  location  of  the  potash  in  the  different  parts  of  the  vine  I  e  was  led  to  conclnde  that — 

1.  The  sulphate  and  the  chloride  of  potassium  have  a  marked  influence  upon  the 
development  of  the  vine,  but  the  nitrate  is  superior  to  them  and  the  carbonate  inferior. 

2.  Weak  vines  seem  to  consume  as  much  potash  as  vigorous  ones. 

3.  An  excess  of  nitrogenous  matters  is  rather  injurious  than  useful. 

4.  Potash  should  always  enter  into  the  composition  of  manure  for  the  vine,  that  of 
the  soil  being  generally  in  bad  condition  for  assimilation.  Potash  in  some  way  carries 
with  it  other  fertilizing  principles. 

6.  All  potash  introduced  by  the  root  in  the  conrse  of  a  season  is  not  entirely  con- 
sumed, since  after  fruiting  a  considerable  reserve  is  fonnd  in  the  wood  and  the  cane. 

The  experiments  of  the  late  lamented  Saint  Pierre,  of  tlie  agricultural  school  of 
Montpellier,  are  of  especial  value  in  this  connection.  He  made  experiments  with  dif- 
ferent kinds  of  fertilizing  materials  to  determine  the  relation  between  the  quantity 
applied,  its  cost,  and  the  quantity  of  fruit  produced.  From  the  results  obtained  in 
1869,  be  concluded  (1)  that  chemical  manures  are  much  better  for  the  vine  than  stable 
manures,  which  were  almost  without  effect ;  and  (2)  that  among  chemical  manures 
those  containiuj^  at  the  same  time  potash,  phosphates,  and  lime  gave  the  best  results. 
Nitrogen  alone  is  more  injnrious  than  useful,  while  non-nitrogenous  manures  gave  very 
good  crops.  Among  nitrogenous  manures  those  containing  small  quantities  of  nitrogen 
gave  better  results  than  those  containing  larger  quantities.  Potash  alone  proved  ex- 
cellent, and  whenever  it  was  wanting  the  yield  was  bad. 

From  bis  results  of  1870  he  concluded  that  the  best  fertilizing  material  for  the  vine 
is  a  mixture  of  salts  of  potash  and  nitrates.  (2.)  Neutral  or  acid  phosphates  seem  to 
have  had  but  little  influence  upon  the  qnantity  of  the  crop.  (3.)  Nitrogen  in  the  form 
of  nitrates  gave  better  resnlts  than  when  applied  in  the  form  of  animoniacal  salts. 
So,  also,  Joulie  found  for  the  sugar  beet,  and  it  is  doubtless  of  yalue  for  application 
here  that  for  the  production  of  sugar  in  the  beet  the  nitrogen  of  nitrates  is  more 
valuable  than  that  of  ammonia,  which  in  its  turn  is  more  valuable  than  that  of  organic 
origen,  and  especially  of  animal  matter. 

With  regard  to  phosphoric  acid  in  its  relation  to  the  fruit,  thongh  it  may  not  increase 
its  qnantity,  there  is  reason  to  believe  that  it  improves  its  quality.  The  earlier  inves- 
tigations of  Aliber*^  led  him  to  conclude  that  wines  having  a  strong  bouquet  are  richer 
In  phosphoric  acid  than  those  having  weaker  bouquet,  and  his  analyses  convinced  him 
that  there  was  a  direct  relation  between  the  proportion  of  phosphoric  acid  in  the  wine 
and  itsquality.  Thus  he  found  one-tbird  more  phosphoric  acid  in  Reisling  wine  than  in 
other  varieties.  So,  also,  Neubauer  concluded,  from  his  examination  of  grapes  at  differ- 
ent stages  of  gi-owth,  that  the  phosphoric  acid  and  potash  in  the  fruit  increased  with  the 
increase  of  sugar  and  the  diminution  of  acid.  It  has  also  been  satisfactorily  proven 
that  phogpboric  acid  has  a  tendency  to  hasten  the  ripening  of  the  grape. 

So  mnch  for  the  value  of  the  several  elements  of  mineral  nutrition  and  the  develop- 
ment of  the  vine  and  its  fruit.  Now,  what  shall  we  use  to  supply  them  1  In  com- 
paring Neubaoer's  figures  for  the  qnantities  removed  annually  from  an  acre  in  vine 
cnltnre  and  deduction  made  from  his  results  of  analyses  of  cow  manure,  the  quantities 
of  potash  found  in  the  former  will  correspond  nearly  with  that  found  in  4  tons  stable 
manure. 

But  in  this  quantity  we  find  that  of  the  other  constitoents  there  is  an  excess  of  what 
is  reqnired  by  the  average  crop,  while  of  others  there  is  a  deficiency.  The  rational  rule 
of  practice  would,  therefore,  be  to  reduce  the  qnantity  of  stable  manure  applied  to  the 
amount  necessary  to  supply  that  constituent  required  in  smallest  qnantity,  in  this  case 
phosphoric  acid,  and  add  to  it  the  other  constituents  obtained  firom  artificial  and 
cowmercial  sources.    Thus  3  tons  of  cow  manure  could  supply  : 
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Phosphoric  acid , 15.9 

Potash 39.T' 

Lime 45.o« 

Magnesia  11  Gl 

The  potash  should,  as  we  have  seen  in  the  preceding  pages,  be  added  in  the  form  c' 
nitrate  or  sulphate  of  potassium.  And  this  is  really  the  only  constitaent  that  Deed  be 
added  to  the  manure.  The  soil  of  every  vineyard  should  contain  lime  in  abnnd^ince, 
and  wherever  it  is  wanting  itshoold  be  applied  iu  considerable  quantities  and  at  regn- 
lar  intervals,  for  besides  furnishing  what  is  necessary  to  the  nutrition  of  the  vine,  i^nd 
to  some  extent  supplying  deficiencies  of  potash  and  other  alkalies,  it  has  an  exeeed* 
ingly  favorable  influence  upon  the  soil  in  correcting  any  deleterious  acidity  and  im- 
proving its  physical  condition,  and  exercises  a  disintegrating  action  npon  organic 
matters  holding  elements  of  nutrition  in  combination.  Indeed  we  are  of  the  opinlbu 
that  its  use  in  vineyard  culture  cannot  be  too  strongly  recommended,  and  that  the 
application  of  50  bashels  per  acre  every  three  or  five  years  will  show  a  marked  im< 
provement  both  in  the  health  of  the  vines  and  the  quantity  and  qoality  of  the  crop 
Of  course  this  quantity  should  be  modified  according  t.o  the  quality  of  the  soil  under 
treatment,  being  reduced  for  sandy  soils  aud  increased  for  clay  or  loam  soils. 

The  indications  afforded  in  the  faotn  we  have  prestmted  wilf  doubtless  be  found   a 
sufficient  guide  for  the  vine  gprower  iu  the  matter  of  manuring  his  vines.     But  »  few 
words  more  in  this  connection  may  prove  of  value.    Reference  has  already  been  made 
to  the  prejudices  prevailing  abroad  against  the  use  of  artificial  manures  for  applica« 
tion  to  vines,  because  of  the  danger  of  changing  the  character  of  the  wine  prodnced, 
but  careful  study  and  observation  by  excellent  authorities  on  the  subject  in  Grermany 
have  shown  that  thishasnofonndation  inexperience.    It  is  easy  to  imagine  how  proprie- 
tors of  the  highly  celebrated  vineyards,  and  whose  products  have  firom  time  immemorial 
almost  enjoyed  an  exceptional  reputation,  and  have  consequently  brought  enormously 
high  prices,  should  hesitate  in  introducing  any  changes  in  their  methods  of  culture  or 
the  treatment  of  their  soils,  but  for  the  producers  of  wine  of  ordinary  quality  the  same 
causes  do  not  obtain.    They  want  good,  strong,  healthy  vines,  yielding  large  quantities 
with  the  best  quality  compatible  with  that  yield.     M.  Saint  Pierre  has  shown  how  the 
addition  of  various  potash  salts  to  the  soil  will  increase  the  product,  and  we   have 
seen  also  that  the  relations  between  the  sugar  content  and  mineral  constituents  of  the 
vine  are  nearly  constant.     If  these  constituents  be  wanting  then  su^ar  must  also   be 
wanting.     If  they  be  applied  to  soils  deficient  in  them  the  vine  quickly  responds  in 
the  production  of  sugar  in  the  fruit.    We  have  seen  that  for  the  absorption  aud  ass  im- 
ilation  of  2  to  3  pounds  of  phosphoric  acid  aud  6  to  10  pounds  of  pota^ih  by  the  bearing 
vine  under  snoh  circumstances  as  we  have  Just  described  there  should  be  a  formation 
of  one  hundred  pounds  of  sugar.     Surely  this  should  induce  some  reflection  on  the  part 
of  the  vintner.    The  purchase  of  this  quantity  of  sugar  iu  the  market  to  supply  a  defic- 
iency involves  an  expense  of  $8  to  $10  at  least,  while  its  production  by  the  meaus sug- 
gested would  involve  a  cost  of  only  about  one-tenth  that  amount.    Aud  who  will  for 
an  instant  question  that  the  sugar  produced  is  in  every  way  superior  for  the  production 
of  good  healthy  winef 

The  use  of  commercial  sugar  for  addition  to  the  must  is  entirely  too  prevalent  in 
this  country,  aud  to  it  may  without  hesitation  be  ascribed,  to  a  very  considerable  ex- 
tent, the  inferior  quality  and  unhealthy  character  of  many  of  our  American  wiues. 
Let  this  practice  of  sugaring  the  must  be  abandoned,  and  the  more  rational  one  of 
applying  suitable  fertilizers  to  the  vineyard  adopted,  and  we  may  coufidently  predict 
for  the  near  future  a  souuder  product,  wines  healthier  for  the  stomach  and  pleasaoler 
to  the  palate,  bringing  profit  to  the  producer  aud  good-cheer  to  the  consumer. 

That  the  vine  responds  effectually  as  well  as  promptly  to  the  application  of  fertil- 
izers, both  in  quality  and  quantity  of  the  product,  is  amply  illustrated  in  the  expe- 
rience of  Count  de  Gasparin  iu  this  connection.*  To  determine  the  comparative  value 
of  manure  as  applied  to  different  oropd,  he  treated  a  number  of  crops  under  observa- 
tion with  a  given  quantity  of  stable-manure  having  an  average  value  of  |:j.60  per  too, 
and  noted  the  quantity  of  the  product  of  each  crop  resulting.  From  the  excess  of 
each  over  the  quantity  yielded  by  the  average  crop  he  calculated  the  money  valae  of 
the  influence  of  the  manure  applied  in  each  case.  The  values  he  thus  obtained  were 
as  follows : 

For  wheat $1  86 

For  beets 2  88 

For  madder 4  38 

For  vines 9  20 

For  olives 9  60 

*  Related  by  Petit  Lafitte,  in  La  Yigne  dans  le  Bordelais,  p.  375. 
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fltiowinn;  coDolasiyely  that  the  vine  is  more  BensitiTe  to  the  action  of  fertilizers  than 
^o8t  other  crops,  'ind  yields  greater  profit  for  the  same  consumption  of  material. 
'^  ^In  general,  then   we  may  offdr  as  a  rnle  for  mannring  a  vineyard  the  following : 
-xpp\j  stable- manure  at  the  rate  of  abont  :^  or  3  tons  i>er  acre,  and  supplement  it  with 
ati  annual  application  of  200  pounds  of  the  mixture  made  according  to  this  formula: 

"                                                                                                                                                Pound* 
Sulphate  of  potash  • 500 

Xitrate  of  soda 500 

Snperpbosphate  of  lime i... :!: 500 

Botphateof  lime 1..; 500 

In  the  relations  of  fertilizers  to  wiqe  culture  the  following  points  are  particularly 
to  be  observed : 

•  ^  1.  In  the  application  of  fertilisers  to  the  vineyard  some  preference  must  be  accorded 
to  those  which  Improve  the  physical  condition  of  the  soil  and  which  may  increase  the 
quantity  of  the  product  without  injury  to  its  quality.  To  this  end  stable-manure 
«honld  be  used  in  limited  quantities,  and  lime  lil>erally  applied  to  those  soils  wanting 
in  it,  and  of  a  compact  nature. 

2.  To  improve  the  chemical  composition  of  the  soil,  phosphates  and  potash  salt>s  are 
principally  to  be  depended  upon.  If  nitrogenous  compounds  be  used  great  care  must 
be  observed,  and  the  nitrates  are  greatly  to  be  preferred.    Generally  none  are  needed. 

3.  It  is  preferable  to  apply  stable-manures  or  others  containing  nitrogen  and  decom- 
•pnsing  slowly,  in  the  fall  immediately  after  the  vintage;  and  all  manures  should  be 

distributed  as  far  from  the  base  of  the  vine  as  the  system  of  planting?  will  permit. 

4.  Apply  manui*es  whenever  a  deficiency  of  crop  or  a  weakened  or  diseased  condition 
of  thn  vines  appear  to  make  it  desirable.  Continued  removal  of  nutritive  principles 
from  the  soil  without  their  restoration,  will  bring  about  these  conditions,  and  increased 
vigor  of  growth  and  profitable  returns  in  fruit  will  surely  follow  liberal  supplies  of 
these  principles.  It  is  more  rational  and  more  economical  to  apply  fertilizers  to  the  soil 
than  to  add  sugar  to  the  must  when  the  quality  of  the  latter  needs  improvement.  This  should 
always  be  maintained  as  a  ruling  principle  in  grape  culture  for  wine  making. 

The  Chairman.    This  paper  is  open  for  discussion. 

Mr.  Taylor  thought  that  the  portion  of  the  paper  referring  to  the 
amount  of  fruit  allowed  to  the  bearing  vines  was  incorrect.  Some  vine 
growers  consider  from  eighteen  to  twenty  pounds  as  much  as  the  vine 
would  bear.  Suppose  they  were  given  a  certain  percentage  of  manure 
to  eighteen  pounds,  and  they  bore  a  certain  relation  to  each  other?  It 
is  very  certain  if  they  were  to  allow  double  the  quantity  of  grapes  to 
the  amount  of  manure  stated,  that  there  would  be  a  deficiency  in  the 
amount  they  expected  from  them.  I  woald  like  to  know  whether  Dr. 
McMurtrie  ever  made  an  estimate  of  the  quantities  to  be  borne  by  the 
vines  as  compared  with  the  amount  of  nutriment  supplied  to  the  soil. 
How  much  should  be  allowed  to  each  vine  in  proportion! 

Dr.  MoMuBTRiE.  The  relations  between  the  quantity  of  the  product 
and  the  nutrition  of  the  vine  were  set  forth  in  my  paper.  Saint 
Pierre's  investigations  showed  most  clearly  that  the  quantity  of  the 
product  varied  with  the  quantity  and  quality  of  the  fertilizer  applied 
to  the  vine.  In  the  section  in  which  his  experiments  were  made  in  the 
south  of  France,  it  is  common  to  have  yields  of  twelve  to  fourteen 
pounds  of  fruit  i)er  vine.  But  here  the  vines  are  planted  from  six'to 
eight  feet  apart,  and  if  the  number  of  vines,  per  acre,  be  increased,  the 
yield  per  vine  must  be  correspondingly  decreased. 

Professor  Taylor.  If  you  will  state  the  number  customarily  planted 
in  France  I  will  be  obliged  to  you. 

Dr.  McMuBTBiE.  The  figures  I  gave  in  my  paper  indicate  a  yield  of 
625  gallons  of  wine  per  axjre  in  Germany.  In  this  case  they  were 
planted  at  the  rate  of  5,000  per  acre.  But  thnt  is  very  much  closer 
than  they  are  planted  in  most  of  the  vineyards  in  France,  except  in 
the  more  northern  sections.    In  the  middle  and  south  the  distances 

*  Toe  sulphate  of  potash  may  be  replaced  by  good  auleacbed  wood-ashea. 
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range  from  three  feet  to  seven  feet.  In  the  extreme  north  from  one 
and  a  half  to  two  and  a  half  feet.  In  the  middle  and  south  the  nam- 
ber,  per  acre,  would,  therefore,  vary  from  4,700  to  870,  and  in  the  south 
from  19,000  to  7,840. 

The  President.  The  convention  will,  I  am  sure,  be  glad  to  listen 
now  to  I'rofessor  Eiley's  paper  upon  the  "  Gmfting  of  the  vine.'' 

Professor  Eiley  said  that  he  would  have  much  preferred  to  remain  a 
listener,  but  inasmuch  as  he  had  been  called  upon  at  this  juncture  he 
would  offer  a  few  remarks  upon  the  grafting  of  the  grape-vine.  We 
graft  for  various  reasons.  The  apple  is  grafted  on  to  one  stock  or  an- 
other to  perpetuate  particular  varieties.  The  pear  on  to  quince  for  the 
same  reason,  and  because  it  is  hardier  thus  grafted.  The  cherry  on  to 
mahaleb,  mazard,  or  mavello  stock  for  similar  reasons.  It  has  not 
been  very  generally  the  custom  to  graft  the  grape-vine,  because  the 
beneficial  effect  has  not  been  so  noticeable.  This,  however,  is  due  to 
the  method  of  grafting,  which  has  been  almost  uniformly  below  ground. 
With  this  method  the  graft  soon  makes  its  own  roots.  In  the  existence 
of  the  grape  phylloxera  and  its  work  we  have  an  additional  incentive 
to  grafting  the  grape-vine,  and  before  I  proceed  further  with  this 
branch  of  the  subject  let  me  give  you  a  brief  sketch  of  this  insect 
and  its  ravages. 

This  insect  is  interesting  as  ottering  an  illustration  of  the  difficulty 
that  is  often  encountered  in  solving  the  problems  that  present  them- 
selves in  economic  entomology. 

The  insect  exists  both  above  and  below  ground,  forming  galls  on  the 
leaves  and  swellings  on  the  roots. 

There  are  several  generations  during  the  season  of  these  virgin  females, 
all  of  them  laying  eggs  without  the  intervention  of  the  male  sex.  As 
early  as  July  there  begin  to  appear,  not  in  the  galls  but  on  the  roots, 
pupae,  which  are  desti ned  to  produce  winged  females.  These  females  fly 
through  the  air  and  deposit  their  eggs  upon  the  under  side  of  the  leaves 
of  the  vines.  From  these  eggs  are  hatched  the  individuals  which  are 
sexual ;  that  is,  males  and  females,  and  these  individuals  are,  strange 
to  say,  perfect  as  soon  as  they  hatch.  Tlie  female,  as  soon  as  she  is 
impregnated,. deposits  one  large  ^g%. 

This  ^gg  is  the  only  impregnated  ^gg  produced  by  the  species,  and 
passes  the  winter  either  in  the  ground  or  under  the  loose  bark  of  the 
older  canes.  In  the  spring  there  hatches  from  it  what  may  be  called 
the  stem  mother,  which  begins  anew  the  cycle  of  development  in  the 
species,  and  which  may  either  settle  on  the  root  or  upon  the  leaf  form- 
ing either  the  galls  or  the  swellings,  as  shown  in  the  diagram  before 
you. 

The  gall  insect  is  comparatively  inocuous,  though  some  kinds  of 
vines  may  be  covered  with  the  galls  until  they  become  defoliated,  and 
this  may  go  on  from  year  to  year  without  serious  injury  to  the  vine; 
but  the  root  insect,  unseen  and  unnoticed,  and  therefore  less  known  to 
the  grape-grower,  acts  very  differently.  It  produces  abnormal  swell- 
ings of  the  rootlets,  as  shown  on  the  diagram,  which,  in  time,  rot,  and 
as  the  insects  increase  in  numbers,  the  larger  roots  are  finally  affected, 
until  at  last  the  whole  root  system  perishes.  The  outward  effects  are 
a  yellowing  and  dwarfing  of  the  growth,  and  soon  death  ensues.  This 
isthe  disease  that  has  attracted  so  much  attention  in  France  since 
1869,  and  which  was  first  called  pourridie  or  rotting. 

In  1871 1  had  the  pleasure  of  proving  by  examination  in  France  that 
the  insect  that  -was  doing  this  injury  was  identical  with  that  we  have 
here,  but  which  we  knew  only  in  the  gall  condition  at  that  time.    In 
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returning  £rom  France  I  found  that  the  root  insect  was  at  work  here 
just  as  it  was  there.  I  discovered  that  this  rotting  of  the  roots  was 
going  on  here  through  this  cause,  though  hitherto  unknown  to  our 
grape  growers.  I  made  a  number  of  examinations  in  the  field,  which 
showed  that  our  indigenous  vines  have  a  greater  cr  less  power  of  re- 
sisting the  attacks  of  the  insect  according  to  their  species.  We  find 
that  our  cultivated  vines  suflFer  according  to  their  origin.  The  European 
vine — the  Vitis  vinifera — ^is  more  susceptible,  and,  whether  ea«t  or  west 
of  the  Eocky  Moimtains,  it  succumbs  to  its  attacks.  It  matters  little 
whether  in  California,  Washington  Territory,  Missouri,  or  Ohio, 
wherever  this  insect  occurs  the  European  vine  succumbs  to  its  at- 
tacks, regardless  of  climate  or  other  conditions. 

I  cannot,  therefore,  help  believing,  when  these  facts  stare  me  in  the 
face  5  when  I  know  that  vines  that  were  considered  thrifty,  reliable 
vines  ten  or  twenty  years  ago  in  this  country,  have  since  been  aban- 
doned, that  it  is  not  due  to  the  climate  alone,  but  very  largely  to  the 
insidious  workings  of  the  Phylloxera.  I  do  not?  in  any  way  deny  the 
injurious  effects  of  mildew,  and  the  difficulty  of  overcoming  it,  but  1  do 
maintain  that  it  is  but  one  cause  of  the  failure  of  the  European  vine 
here,  and  that  Phylloxera  is  another  and  still  more  potent  cause  of 
failure,  though  less  easily  observed  and  recognized.  I  cannot  fully  ac- 
cept the  remarks  of  Mr.  Sargent,  in  his  paper  of  this  morning,  that  the 
Phylloxera  is  less  injurious  in  California  than  in  Europe  j  for  if  we  are 
to  depend  upon  the  recent  investigation  of  the  State  viticultural  com- 
mission, there  are  the  greatest  reasons  for  fearing  that  it  will  continue 
to  devastate  the  vineyards  in  every  section  of  the.  State,  as  it  already 
has  done  in  the  Fapa  and  Sonoma  valleys. 

There  is  nothing  more  sure  than  that  we  have  varieties  which  effect- 
ually resist  the  Phylloxera,  and  others  which  succumb  in  a  varying 
degree,  and  that  grafting  the  latter  on  the  former  furnishes  us  with  one 
of  the  best  preventives  against  the  disease.  Let  me,  therefore,  come 
at  once  to  the  subject  of  grafting, 

Mr.  Porter.  Is  this  ability  to  resist  owing  to  the  vitality  of  the  root 
to  restore  by  renewed  growth  t 

Professor  Eiley.  In  some  measure  it  is  due  to  the  greater  vigor  of 
the  root-growth,  which  is  characteristic  of  our  indigenous  species  as 
compared  with  the  European.  There  are  many  other  explanations  that 
may  be  offered,  and  which  I  have  recorded  in  my  writings  on  the  sub- 
ject. Among  these  I  would  mention  the  fact  that  the  insect  is  indige- 
nous to  Korth  America ;  that  it  has  always  existed  here,  and,  on  the 
principle  known  to  naturalists  as  the  survival  of  the  fittest,  our  present 
native  vines  are  those  which  have  successfully  resisted  these  attacks  in 
past  ages.  The  European  vine,  on  the  contrary,  has  not  been  accus- 
tomed to  this  trouble,  and  being  more  tender  and  highly  developed, 
suffers  more  from  it,  very  much  on  the  principle  that  a  disease  is  always 
more  virulent  when  first  introduced  among  peoples  that  have  never  be- 
fore suffered  from  it.  Again,  in  the  devastated  regions  of  Europe  the 
vine  is  the  principal  plant  cultivated,  and  the  winged  female,  which 
disseminates  the  disease  through  the  air,  has  consequently  no  difficulty 
in  finding  vines  on  which  to  lay  her  few  eggs ;  whereas,  with  us,  our 
vineyards  being  scattered,  a  large  proportion  of  such  wiiiged  females 
will  perish  by  settling  on  intervening  crops  and  forests. 

It  must  be  patent  to  you  all  that  in  order  to  avoid  the  injury  of  the 
insect  that  attacks  the  roots,  and  to  which  I  have  just  referred,  the 
grafting  must  be  done  in  such  a  manner  that  the  stock  chosen  for  this 
resisting  power  will  retain  its  influence  upon  the  graft  by  retaining  its 
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roots.  The  advantages  of  grafting  the  grape  are  so  manifold,  even 
putting  thePhylloxera  outof  theqaestion,  that  the  subject  is  well  worthy 
of  our  consideration.  New  and  rare  varieties  are  easily  increaseil 
and  untried  varieties  easily  tested,  while  worthless  varieties  are  readily 
changed  to  desirable  ones.  It  is  important  to  bear  in  mind  in  this  con- 
nection that  the  grape  vine,  having  a  very  thin  inner  bark  or  liber,  does 
not  graft  with  the  same  ea«e  as  do  many  of  our  common  fruit  trees,  and 
that  more  care  is  therefore  necessary  in  the  process, 

I  now  take  the  liberty  of  reading  from  some  of  my  previous  writings 
on  this  subject;  the  more  willingly  that  Mr.  Husmann,in  the  recent  edi- 
tion of  his  work  on  grapes  and  wine  making,  does  me  the  honor  to 
quote  the  remarks  in  full. 

Cleft  grafting  is  the  more  ordluftry  mode  employed,  and  it  is  nsaally  done  by  dig- 
ging away  the  earth,  and  inserting  the  graft  very  early  in  the  spring,  2  or  3  inches 
or  at  the  first  smooth  place  below  the  surface.  A  horizontal  cnt  of  the  stock  is  gen- 
erally made,  bnt  a  sloping  one  is,  perhaps,  preferable,  from  the  fact  that  it  enables  all 
the  gummy  matter  and  excessive  moisture  which  oozes  from  the  cut  to  ran  down, 
and  not  accumulate  to  the  injury  of  thecion.  Fuller  recommends  grafting  in  the  fall, 
and  while  this  method  is  not  deemed  so  advisable  in  Missi^isippi  Valley,  where  there 
is  such  continned  alternation  of  freezing  and  thawing,  which  is  apt  to  lift  the  cion 
and  separate  it  from  the  stock ;  yet  it  may  elsewhere  be  followed  profitably. 

But  valuable  above  all  other  experience  is,  perhaps,  that  of  Mr. 
George  Husmann,  and  I  take  pleasure  in  giving  that  experience,  as  he 
has  kindly  communicated  it  to  me : 

Dbar  Sir  :  As  you  wish  to  have  my  views  of  grafting  the  vine,  especially  with  the 
object  of  grafting  some  of  our  varieties  most  subject  to  the  ravages  of  the  Phylloxera 
npon  roots  of  varieties  yvhich  resist  it,  I  will  oheerfuUy  add  my  mite  to  the  researches 
which  have  already  thrown  so  much  light  upon  the  history  and  the  failure  of  so  many 
of  our  otherwise  most  valuable  varieties.  My  first  attempts  at  grafting  the  vine  were 
made  in  the  spring  of  IK5*^,  nearly  30  years  since,  and  were  made  by  grafting  the  then 
rare  varieties  of  iNoiton's  Virginia  and  Herbemont  upon  five-year  old  Isabella  roots. 
I  found  in  the  first  edition  of  A.  J.  Dowuing's  **  Fruits  and  Fruit  Trees  of  America," 
a  few  remarks  on  the  practicability  of  grafting  the  grape  below  the  ground,  whioh  led 
me,  then  a  novice  in  horticulture,  to  try  it,  and  with  eminent  success.  I  took  the 
ground  away  from  the  crown  of  the  vine  until  I  came  to  a  smooth  place,  then  cut  off 
the  stock,  split  it  with  a  grafting  chisel  and  inserted  from  one  to  two  cious,  according 
to  size  of  stock,  cut  to  a  long  wedge  with  shoulders  on  each  side.  I  asedno  bandages, 
as  the  stocks  were  strong  enough  to  bold  the  cions  firmly,  and  only  pressed  moist 
earth  on  the  cut  to  cover  the  wound.  This  was  done  on  the  ^22d  and  tj3d  of  March, 
and  the  cion  covered  and  shaded  to  the  tup  bud.  About  three-fourths  of  the  grafts 
grew  vigorously  and  fruited  the  next  year.  They  have  produced  heavy  crops  ever 
since,  and  some  years  since  I  still  found  them  vigorous  and  healthy,  while  theCataw- 
has  around  them  have  **  passed  away''  several  years  ago.  I  have  practiced  various 
methods  since,  with  more  or  less  success,  and  still  think  this  the  best  and  most  practi- 
cable, though  it  is  neither  an  easy  nor  a  pleasant  task,  as  it  must  bo  performed  when 
the  ground  is  still  cold  and  moist,  and  requires  a  good  deal  of  stooping.  The  BQCcess 
of  the  operation  depends  entirely  on  a  good  junction  of  the  liber  of  stock  and  cion, 
and  therefore  requires  a  steady  hand  and  a  good  eye  to  pnsh  the  cion  to  its  place.  My 
Iriends,  the  venerable  Fr.  Muench  and  Samuel  Miller,  practice  about  the  same  methoct, 
and  are  both  almcst  iuvariably  successful.  The  cions  shonld,  if  possible,  be  cat  in 
fall  and  kept  on  the  north  side  of  a  building  or  fence,  so  as  to  remain  dormant.  Should 
the  stock  not  be  strong  enough  to  hold  the  cion  firmly,  it  should  be  tied  with  bass- 
wood  bark,  or  an  oblique  cut  be  made  instead  of  a  split.  This  is  preferable  in  small 
vines  anyway,  as  by  so  doing  the  fibers  of  stock  and  cions  are  both  cut  obliquely, 
and  therefore  make  a  closer  fit. 

There  are  other  different  methods.  Another,  which  I  will  mention  here,  has  been 
practiced  at  Hermann  with  very  good  success,  though  I  have  not  been  very  sacceesfal 
with  it.  It  has  the  advantage  ot  saving  the  vine  provided  the  graft  does  not  take. 
It  is  done  by  simply  making  an  oblique  cut  into  thu  stock  below  the  surface  or  crown, 
and  insertiug  the  cion,  cut  to  a  rather  blunt  wedge,  by  bending  the  stock  to  one  side, 
and  thereby  opening  the  cut.  If  the  oion  takes,  the  stock  is  cat  off  above  it.  Another 
method  is  grafting  under  the  bark  later  in  the  season,  when  the  sap  flows  freely  and 
the  bark  peels  readily  :  a  long,  slanting  oat  is  made  on  one  side  of  the  cion,  the  stock 
cut  off  square,  the  bark  lifted  with  a  knife,  and  the  cion  pushed  down  under  it.  Ev- 
ery one  who  has  practiced  budding  will  readily  perform  this  operation.    The  stock  is 
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then  tied  with  basswood  bark.    I  have  followed  this  plan  with  varied  success  later  in 
the  season,  but  prefer  the  first  method. 

GEO.  HUSMANN. 
Skdalia,  Mo.,  December  20, 1874. 

It  will  be  noticed  that  the  above  experience  and  directions  refer  solely  to  grafting 
nndergronnd.  Both  Falter  and  Hasniann  deem  grafting  above  ground  impracticable 
in  oar  climate,  principally  on  acooant  of  our  winds ;  and  their  advice  has  been  so  very 
generally  followed  that  little  attention  has  been  given  to  this  mode  of  grafting  the 
grapevine.  The  consequence  is  that  we  have  the  most  conflicting  experience  as  to 
the  resnlte  of  grafting;  for,  by  the  underground  methods,  the  graft  will  make  its  own 
roots  in  the  coarse  of  a  few  years,  unless  very  great  pains  are  taken  to  prevent  such 
an  occurrence ;  that  it  has  done  so  in  the  majority  of  cases  of  grafting  in  this  countiy 
in  the  past,  admits,  I  think,  of  little  doubt.  Yet,  in  grafting  as  a  means  of  counter- 
acting the  Phylloxera,  the  first  requisite  is  to  prevent  t  be  graft  from  making  any  roots 
of  its  own ;  for  it  mast  be  remembered  that  we  are  dealing  with  a  root  malady  purely, 
and  that  the  object  is  to  grow  those  varieties  whose  roots  snccumb  more  or  less  to  the 
attacks  of  the  insect,  by  using  the  roots  of  those  which  resist ;  this  object  is  neces- 
sarily frustrated  in  proportion  as  the  graft  forms  roots  of  its  own. 

There  are  two  methods  of  grafting  above  ground,  which  I  have  every  reason  to  be- 
lieve may  be  made  more  successful  than  grape  growers  have  hitherto  been  led  to  sup- 
pose. The  first  is  by  temporarily  making  a  false  surface  and  grafting  in  the  ordinary 
manner  just  described,  i.  6.,  instead  of  digging  away  the  earth  and  inserting  the  cion 
two  or  three  inches  below  ground,  \t  should  be  inserted  two  or  three  inches  above 
ground  and  the  earth  thrown  up  around  it,  to  be  removed  only  after  thegrafc  is  thor- 
oughly and  permanently  joined.  There  will  then  be  no  danger  ot  the  graft  forming 
itaown  routs ;  and  it  is  certainly  as  easy  to  throw  the  earth  around  the  vine  as  to  dig 
it  away,  while  the  mechanical  work  can  be  much  more  conveniently  and  agreeably 
performed  above  than  beneath  the  surface.  No  doubt  this  mode  of  grafting  needs 
greater  care  to  make  it  successful,  especially  in  a  very  dry  season,  as  the  mound  is  more 
apt  to  dry  out  than  the  level  ground.  Yet  there  is  not  lacking  evidence  that  this 
method  will  work  well  in  our  soil  and  climate.  Mr.  John  Yallet,  of  New  Haven, 
a  grape-grower  of  much  experience,  has  had  eminent  success  in  thus  grafting  above 
ground,  employing  flax  twine  and  paw-paw  bark  for  bandaging.  He  considers  that 
the  vine  grows  more  vigorously  and  that  there  is  less  danger  of  separating  the  graft 
when  once  formed,  as  there  is  no  necessity  for  going  below  ground  to  destroy  the 
suckers,  the  doing  of  which  sometimes  loosens  the  graft. 

The  second  method  is  by  inarching.  This  system  of  grafting  does  not  seem  to  have 
been  much  practiced  in  this  country,  yet  while  it  requires  great  care,  and  success  may 
not  as  often  crown  the  efibrt  as  in  the  former  methods,  I  hope  more  attention  will  in 
future  be  given  to  it. 

The  operation  is  comparatively  simple:  A  slice  2  or  3  inches  long  is  cut  from  one 
side  of  the  vine  to  be  grafted,  and  a  similar  slice  from  the  vine  which  is  t<o  serve  as 
stock,  as  near  the  base  or  butt  as  possible.  The  two  cut  portions  are  then  brought 
face  to  face,  so  as  to  fit  as  neatly  as  possible,  and  are  then  bound  together  with  cof  d,  bass- 
wood  bark  or  other  grafting  bandage,  which  should  be  kept  moist  with  moss.  In  the 
course  of  a  fortnight  partial  unison  takes  place,  when  the  bandage  should  be  some- 
what loosened  to  admit  the  expansion.  In  six  or  eight  weeks,  if  the  opeiation  is  suc- 
cessful, the  stock  and  cion  are  firmly  united,  when  the  bandage  may  be  removed. 
The  graft  immediately  below  the  union  and  the  stock  immediately  aljove  it  should 
then  be  partially  severed,  and  in  a  week  or  so  more  entirely  cut  Ioohc. 

While,  as  already  stated,  this  mode  has  not  been  much  practiced  in  America,  suffi- 
ciently successful  results  have  been  obtained  to  encourage  further  trial ;  and,  as  an  ex- 
ample, I  will  mention  one  instructive  instance  communicated  by  my  friend  Isidor  Bush. 
One  of  Qis  customers,  Eugene  Cambre,  of  Nauvoo,  111.,  has  for  some  time  furnished 
him  with  a  superior  quality  of  Delaware  wine;  and  being  anxious  to  know  how  Mr. 
Cambre  succeeded  so  well  with  the  Delaware,  when  so  many  others  in  the  same  neigh- 
borhood failed  with  it,  Mr.  Bush  inquired  as  to  the  reason,  and  found  that  it  was  Mr. 
Cambre's  custom  in  planting  a  Delaware  vineyard  to  plant  alternately  with  a  Dela- 
ware a  wild  vine  from  the  woods,  and  t-o  subsequently  transfer  the  Delaware  on  to  the 
roots  of  the  wildling,  by  this  system  of  inarching. 

The  Delaware  is  among  those  which  suffer  materially  from  the  Phylloxera,  and  sev- 
eral other  cases  of  its  successful  growth  when  grafted  on  to  wild  vines,  where  on  its 
own  roots  it  failed,  are  on  record. 

Mr.  Cambre's  method  is  as  follows : 

For  this  method  it  is  desirable  that  two  plants,  one  each  of  the  variety  which  is  to 
form  the  stock  and  one  of  the  scion,  be  planted  close  together,  say  about  one  foot 
apart.  In  June  (the  first  year,  if  the  plants  make  a  sufficiently  strong  growth  ;  if  not, 
the  second  year),  or  as  soon  as  the  young  shoots  become  sufficiently  hard  and  woody 
to  bear  the  knife,  a  shoot  is  t-akeu  from  both  thestock  and  the  scion  vine,  and  at  aoou- 
venient  place,  where  they  may  be  brought  in  contact,  a  shaving  is  taken  out  from  each 
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of  these,  on  the  side  next  to  the  other,  for  a  length  of  2  to  3  inches.  This  mnst  be 
done  with  a  smooth  cut  of  a  sharp  knife,  a  little  deeper  than  the  inner  bark,  so  as  to 
ubts.in  on  each  a  flat  surface.  They  are  then  fitt>ed  snugly  together,  so  that  the  inner 
bark  joins  as  much  as  possible,  and  wrapped  securely  with  some  old  calico  torn  in  strips 
or  sott  bass  strings.  Besides  this,  it  is  well  to  place  one  tie  a  little  below  and  one  above 
the  grafted  point,  and  also  to  tie  the  united  canes  to  a  stake  or  trellis  to  insure  i^icalDst 
all  chances  of  loosening  by  the  swaying  of  the  wind.  The  rapid  swelling  of  the  jcnng 
growth  at  this  period  of  the  year  makes  it  desirable 'that  the  grafts  be  looked  over  after 
a  few  weeks,  replacing  such  ties  which  may  hav<>  Unrst,  and  loosening  others  which 
may  bind  so  as  to  cut  into  the  wood.  A  union  wii.  generally  be  made  in  the  coarse  of 
two  or  three  weeks,  which  will  be  further  consoliilated  in  the  course  of  six  to  eight 
weeks,  when  the  bandage^  may  be  removed  and  the  grafted  portion  left  exposed  to  the 
sun,  to  thoroughly  harden  and  ripen  it.  The  shoots  themselves  are  to  be  left  to  grow 
undisturbed  for  the  rest  of  the  season.  In  the  fall,  if  a  good  union  bas  taken  place,  the 
cane  ionuing  the  scion  is  cut  close  helow  its  union  with  the  stock  cane,  which  in  its 
turn  is  cut  close  above  the  connection.  Supposing  the  stock  to  have  been  a  Concord 
and  the  scion  a  Delaware,  we  now  have  a  vine  of  the  latter  entirely  on  the  i*t.rong, 
vigorous  root  of  the  former.  Of  course  constant  vigilance  must  be  ex<%rcised  to  pre- 
vent suckers  from  starting  out  of  the  stock.  It  is  well  to  protect  the  grafted  joint  the 
first  few  winters  by  a  slight  covering  of  straw  or  soil  to  prevent  frost  from  splitting 
it  apart. 

Mr.  Cambre,  in  giving  his  experience,  writes :  "I  have  positively  abandoned  cleft 
grafting ;  it  U  too  much  trouble  and  too  uncertain,  and  the  graft  often  makes  its  own 
roots.  I  assure  you  that  from  a  long  experience  in  inarching  I  am  of  the  opinion  that 
not  alone  the  Delaware,  but  most  of  our  cultivated  varieties  will  do  better  on  native 
wild  roots  than  on  their  own.  I  have  14  acres  of  vines,  mostly  grafted  in  this  manner 
on  wild  stocks,  and  I  have  not  lost  one  of  such  grafts.  It  is  preferable  to  graft  at  from  10 
to  15  inches  from  the  ground. '^ 

Another  mode  of  grafting  above  ground  is  thus  given  in  ''The  Cnltiv/ition  of  the 
Grape,"  by  W.  C.  Strong: 

In  The  Gardeners'  Monthly,  Vol.  II,  p.  347,  is  a  description  of  a  mode  practiced  with 
success  by  Mr.  Cornelius,  which  we  copy,  not  merely  as  it  is  interesting  in  itself,  but 
also  because  it  illustrates  many  other  modifications  in  grafting : 

After  the  first  fonr  or  five  leaves  are  formed,  and  the  sap  is  flowing,  you  choose  the 
place  on  the  vine  where  you  intend  t.o  graft.  At  that  point  wrap  tightly  a  twine  sev- 
eral  times  around  the  vine.    This  will,  in  a  measure,  prevent  the  return  sap. 

Below  the  ligature  make  a  sloping  cut  down;  also,  a  similar  reveised  one  above  the 
ligature,  about  one  inch  in  length.  In  selecting  a  scion  prefer  one  that  has  naturally 
a  bend.  Cut  it  so  that  it  shall  be  wedge-shaped  at  both  ends,  and  a  little  longer  than 
the  distance  between  the  cuts  in  the  vine.  Insert  the  scion,  taking  care  to  have  the 
barks  in  direct  contact,  securing  it  with  a  string,  c,  bound  rouud  both  scion  and  vine 
sufficiently  tight  to  force  the  scion  ends  into  their  places.  If  the  work  is  done  well  oo 
tie  will  be  required  at  a  and  &,  but  tbe  joint*s  should  be  covered  with  grafting  waiL 
In  a  short  time  tbc  bud  will  commence  its  growth,  after  which  you  can  by  degrees  re- 
move all  the  growing  shoots  not  belonging  to  the  scion,  and  in  course  of  the  summer 
you  may  cut  ofi*  the  wood  above  the  bud,  and  in  the  fall  remove  all  above  a  on.  the 
stock  and  above  c  on  the  scion. 

Still  another  mode  of  grafting,  which  has,  I  believe,  seldom,  if  ever,  been  attempted 
in  America,  but  which  has  been  employed  witb  much  satisfaction  in  France,  and 
especially  by  M.  H.  Bouschet,  of  Montpellier,  remains  to  be  mentioned.  It  is  the 
winter  grafting  of  a  cutting  of  such  variety  as  is  desired  to  grow,  upon  another  which 
is  to  be  used  as  stock,  the  combined  cuttings  being  planted  in  the  usual  manner  in 
spring,  leaving  only  the  buds  on  the  graft  proper  out  of  ground.  This  is  very  similar  to 
our  ordinary  mode  of  making  apple  grafts ;  and  while  w^  have  little  or  no  experience 
in  this  country  on  which  to  base  anticipations,  the  method  is  worthy  of  triaJ.,  and  is 
illustrated  at  figure  21.  * 

Mr.  Peffer  had  bad  the  Phylloxera  in  his  vineyard  several  times  in 
twenty  years,  and  he  found  that  the  cold  weather  killed  the  eggs.  The 
Clinton  was  most  affected,  and  others  that  had  smooth  leaves.  Those 
that  have  leaves  with  fur  on  the  under  side  never  had  them.  The 
Delaware  was  once  affected,  but  that  was  on  its  own  root.  The  Rogers 
was  once  affected  with  it,  but  it  was  not  touched  the  next  year. 

A  long  and  unimportant  discussion  on  the  subject  of  grafting  fol- 
lowed, interspersed  with  remarks  on  the  business  to  be  brought  before 
the  convention  to-morrow. 

No  new  facts  were  elicited,  and  the  report  is  therefore  omitted  from 
this  record. 

The  convention  adjourned  at  5.25, 
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Wednesday,  January  18. 

The  convention  was  called  to  order  at  10.52. 

The  President.  The  question  of  horticulture  and  wine  making  is 
still  before  the  convention.  Mr.  Saunders,  who  has  charge  of  the  horti- 
cultural division  of  the  department,  will  address  the  convention  upon 
that  subject,  and  I  will  leave  the  convention  in  his  hands  for  the  pres- 
ent. 

Mr.  Saunders.  I  shall  not  take  up  the  time  of  the  convention  with 
any  extended  address.  I  propose  to  make  a  few  remarks  upon  this 
subject  somewhat  desultory  in  their  character,  and  I  perhaps  may  bet- 
ter illustrate  what  I  wish  to  say  by  a  supposition.  We  will  suppose 
that  we  select  twelve  or  any  number  of  native  grapes.  We  may  have 
one  or  two  foreign  grapes,  also,  if  you  please.  We  plant  them  side  by 
side  here  in  Washington,  or  anywhere  else,  and  watch  their  progress. 

We  will  find  that  as  summer  advances  and  growth  goes  on  that  some 
of  these  grapes  are  making  fine  growth,  ripening  their  wood,  and  pre- 
senting a  perfectly  healthful  fine  foliage.  The  next  grape  alongside 
has  done  tolerably  well  until  the  middle  of  July,  when  the  leaves  have 
become  spotted.  It  continues  to  grow  worse,  until  toward  the  end  of 
August,  when  there  is  not  a  leaf  left.  Some  will  be  robust  while  others 
will  be  the  reverse. 

Now  the  next  year  we  prune  these  vines ;  we  find  that  those  that 
lost  the  leaves  early  last  summer  come  along  weakly  the  following 
spring,  and  if  the  season  is  favorable  to  this  condition  of  leaf  blight, 
we  will  find  it  is  generally  fatal ;  others  will  exist  for  years  while  a  few 
will  come  on,  keep  robust,  and  do  well.  We  will  suppose  as  we  go 
along,  and  I  will  not  suppose  anything  that  I  have  not  actually  seen, 
that  one  of  the  branches  of  a  vine  that  lost  its  foliage  in  this  way 
catches  into  a  tree.  We  will  find  that  that  iK)rtion  of  that  vine 
will  retain  its  foliage  well,  while  it  goes  on  and  ripens  its  wood  the 
same  as  the  strongest,  whereas  a  branch  of  the  same  vine  trained  to  a 
trellis  goes  on  as  before,  the  leaves  become  yellow  and  diseased,  and 
the  vine  droops  and  fails  to  mature.  Now,  these  are  conditions  which 
we  find  ordinarily,  though  sometimes  there  is  greiit  loss  before  we  find 
out  which  it  will  be  well  to  plant.  There  seems  to  be  nothing  in  the 
plant  itself  which  will  indicate  whether  it  is  to  do  well  or  not.  Now, 
suppose  that  we  endeavor  to  grow  artificially  what  we  have  seen  in  the 
tree.  We  will  cover  our  trellis  with  a  board  sixteen  inches  wide,  and  we 
will  find  that  underneath  that  cover  that  the  grape  does  much  better  even 
with  this  slight  protection  than  it  does  when  not  so  protected.  This 
teaches  us  that  we  may  construct  a  covered  trellis  on  purpose  to  grow 
grapes.  I  have  seen  them  constructed  so  that  the  average  width  was 
about  24  inches  with  a  trellis  underneath,  and  with  such  a  device  all  of 
your  grapes  will  be  found  healthy,  and  your  foreign  grapes  will  do 
fairly  well,  even  in  this  climate,  with  just  such  a  protection. 

Now  we  begin  to  ask  the  philosophy  of  this.  We  will  take  two  regis- 
tering thermometers,  hanging  one  underneath  this  cover  and  the  other 
one  in  the  exposed  area,  say  three  feet  from  it.  We  look  at  them  on  a  bright 
July  morning  after  a  clear  night  and  we  find  that  the  exposed  thermom- 
eter has  been  down  eight  degrees — I  have  seen  it  ten— eight  degrees  lower 
than  the  one  that  has  been  protected  under  the  cover.  We  begin  then  to 
see  that  the  cover  arrests  the  radiation  of  heat ;  that  it  is  arrested  in  its 
upward  course,  and  no  dew  is  condensed.  We  find  a  plant  alongside 
this  thermometer  dripping  with  dew,  and  in  a  few  days  sometimes, 
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Tinder  these  conditious,  we  will  find  that  the  leaves  of  this  exposed 
part  are  becomiufif  blighted,  and  in  a  few  weeks  they  are  gone.  What 
does  this  teach  us  f  That  the  injury  is  caused  by  dew.  iNow  let  us  ex- 
tend our  views  a  little  over  the  country.  We  find  that  what  we  have 
seen  in  this  little  experimental  patch  is  being  repeated  only  on  a  larger 
scale.  That  there  are  portions  of  the  country  where  all  grapes  do  well, 
and  portions  where  those  grapes  do  well  that  resist  any  inclemency  of 
the  weather,  and  these  few  thrive  almost  anywhere  in  the  country; 
but  we  find,  as  I  said  before,  a  special  locality  where  they  do  especially 
well,  and  that  is  the  locality  where  there  is  little  or  no  dew.  That  is 
the  whole  story  about  grape  mildew,  and  I  do  not  wish  to  take  up  the 
time  of  the  meeting  on  this  point.  I  think  myself  the  question  is  a 
very  important  one,  and  I  have  mentioned  it  only  to  show  that  all  of 
the  diseases  of  the  grape,  all  of  its  casualties,  all  of  the  reasons  why  we 
cannot  grow  certain  grapes,  are  not  owing  to  an  insect  either  at  the 
roots  or  anywhere  else.  In  this  connection  I  can  perhaps  best  express 
my  opinion  by  reading  from  an  article  I  prepared  some  seven  years 
ago  upon  this  subject : 

For  several  ^earepast  considerable  attention  has  been  given  to  the  grape-root  insect* 
and  the  injaries  it  inflicts  upon  vineyards,  both  in  thi^  country  and  in  Europe.  Its 
life-history  appears  to  have  been  thoroughly  studied  ;  its  curious  and  somewhat  pei^ 
plexing  transformations  ha^e  been  elaborately  explained  by  entomologists  of  both 
continents,  and  its  destructive  capacities  duly  chronicled. 

Grape  gro\f  era  possess  their  full  share  of  that  propensity  in  mankind  which  is  oaani* 
fested  in  the  tondency  to  shift  responsibilities;  and  all  failures  in  grape -culture,  with 
but  little  of  hesitation,  are  freely  and  willingly  attributed  to  this  diminutive  inaeet. 
Unless  we  ignore  an  almost  overwhelming  amount  of  clear  and  direct  evidence,  it  can- 
not for  a  moment  be  doubted  that  the  Phylloxera  has  worked  great  devastation  and 
caused  great  losses ;  bno  when  it  is  asserted  that  all  failures  in  grape-culture  in  this 
country  are  traceable  to  its  ravages,  it  then  becomes  apparent  that  the  insect  is  falsely 
accused,  and  that  the  assertion  conveys  a  flagrant  error,  for  which  there  is  no  intelli- 
gent excuse. 

It  has  been  distinctly  stated  that  the  failure  of  the  European  grape  in  this  coantry 
is  owing  to  the  ravages  of  the  Phylloxera.  With  as  much  truth  the  statement  may  be 
made  that  the  failure  of  the  orange-tree  on  the  slopes  of  the  Adirondacks  is  due  to  the 
presence  of  this  insect. 

The  true  cause  of  the  failure  of  the  foreign  grape  in  ordinary  field  culture  is  now  so 
fully  understood,  that  it  seems  almost  superfluous  to  stato  that  it  is  solely  due  to  at- 
mospheric influences,  a^  is  clearly  shown  by  its  successful  culture  in  glass  stmctnrea 
in  all  parts  of  the  country. 

In  the  spring  of  lti63  a  purposely-rude  glass  structure  was  erected  in  the  garden  o€ 
the  department  for  the  purpose  of  illustrating  the  cause  and  effects  of  Inildew  on  the 
grape-vine.  The  appearance  of  this  structure  will  be  best  understood  by  supposing 
an  inclosnre  made  by  placing  a  few  glazed  sashes  against  a  common  board  fence.  A 
collection  of  grapes,  comprising  both  native  and  foreign  varieties,  were  planted  two 
feet  from  and  parallel  with  the  front  of  the  house.  In  due  time  two  stoms  were  pro- 
cured from  each  plant,  one  of  them  being  introduced  under  the  glass  roof  and  the 
other  trained  to  an  upright  trellis  set  four  feet  from  the  front,  fully  exposed  to  the 
atmosphere.  This  arrangement  was  maintained  for  seven  years,  during  which  time 
the  branches  under  the  glass  cover  remained  in  perfect  health  and  annniuly  produced 
crops  of  well-ripened  fruit.  On  the  other  side,  the  branches  on  the  exposed  trellis^ 
with  the  single  exception  of  the  Concord,  were  more  or  less  injured  by  mildew  eacb 
season.  The  lona  branch  under  cover  produced  branches  so  perfect,  both  in  size  and 
equality  of  fruit,  as  to  suggest  a  recommendation  for  its  culture  under  glass,  as  pab- 
lished  on  page  25  of  the  annual  report  of  the  department  for  the  year  1U67.  The 
branch  of  this  vine  on  the  exposed  trellis  never  ripened  a  borry,  and  afr>er  struggling 
foV  a  few  years  against  mildew,  the  loss  of  foliage  during  summer,  and  the  destruction 
of  unripened  wo(^  during  winter,  it  ultimately  succumbed. 

The  foreign  varieties.  Black  Hamburgh,  Black  Prince,  an4  White  Frontignac,  shared 
the  same  fate,  only  more  rapidly.  Among  natives,  the  Rebecca,  Maxatawny,  and 
Delaware,  on  the  trellis,  occasionally  ripened  a  few  branches,  accordingly  as  mildew 
more  of  less  prevailed,  while  the  protected  branches  never  failed  to  ripen  |»erfeet 
fruit.  Occasionally  the  position  of^  some  of  the  branches  were  reversed,  the  inside 
branch  withdrawn  and  fastened  to  the  outer  trellis,  and  its  place  in  the  house  given  to 
the  branch  it  displaced  on  the  trellis,  and  the  result  was  iu  all  instances  alike.    These 
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•re  not  isolated  experimeDts.  Horticnltaral  literature  is  replete  with  corroborative 
evidence  of  a  similar  nature,  and  if  tbe  history  of  every  vineyard  in  America  could 
be  minutely  recorded,  it  would  be  found  that  success  followed  immunity  from  mildew, 
(or  leaf  blights,  as  some  prefer  to  term  it),  or  fungoid  diseases  in  either  form,  and  that 
failures  as  surely  -followed  their  presence;  and  the  statement  is  not  presumed  to  be 
made  that  this  intermittent  action  was  due  to  the  erratic  movements  of  Phylloxera. 

Neither  will  the  claim  be  seriously  entertained  that  this  insect  exercises  an  influence 
in  promoting  the  health  of  vines  when  their  foliage  is  pro'ected,  either  by  a  glazed  or 
a  boarded  covering;  that  the  resulting  loss  of  foliage,  disease,  and  weakness,  when  tbe 
covering  te removed,  is  caused  by  their  active  presence,  and  that  they  again  abandon  tbe 
plant,  and  permit  it  to  assume  health  and  vigor  when  the  protective  cover  is  replaced ; 
if  BO,  then  the  mnch-sought-for  and  highly-valued  remedy  for  the  Phylloxera  is  readily 
obtained. 

The  fact  that  the  Phylloxera  is  found  on  the  roots  of  sickly  or  dying  grape-vines  is 
not  to  be  taken  as  conclusive  evidence  tbat  the  destruction  of  the  plant  is  solely  the 
work  of  the  insect,  since  the  presence  of  insects  upon  diseased  organisms  is  of  com- 
mon occurrence  both  in  animal  and  vegetable  life. 

It  is  a  significant  fact  that,  if  we  compare  tbe  list  of  varieties  said  to  be  least  af- 
fected by  the  Phylloxera  with  the  list  of  varieties  least  subject  to  mildew,  we  will  fiod 
them'  to  be  identical. 

Tbe  sum  of  the  whole  matter,  tlien,  appears  to  be  this :  that  when  a  grape-vine  be- 
comes weakened  from  successive  yearly  attacks  of  mildew,  destroying  the  foliage,  so 
that  the  wood  or  shoots  fail  to  thoroughly  mature  their  growth,  its  vitality  is  so  im- 
paired that  what  little  of  life  remains  is  easily  vanquished  by  the  Phylloxera. 

It  has  been  recommended  to  graft  the  lona,  Delaware,  Catawba,  and  other  vari- 
eties infested  with  the  root-louse  on  roots  of  the  Clinton,  Oporto,  Concord,  and  other 
kinds  tbat  resist  ito  attacks,  as  a  means  of  securing  immunity  from  its  ravages.  It 
may  safely  be  predicted  that  tbe  results  expected  will  not  be  realized.  Tbe  same 
caneee  that  rendered  the  lona  unprofitable  on  its  own  roots  will  render  it  unprofitable 
when  grafted  on  the  roots  of  the  Clinton ;  and  it  would  not  be  at  all  surprising  if  the 
then  weakened  roots  of  the  usually  robust  Clinton  be  found  badly  infested  with  the 
Phylloxera. 

If  this  method  of  grafting  had  proved  successful,  our  vineyards  would  be  planted 
with  the  most  esteemed  grapes  of  the  world ;  but  the  experiment  has  often  been  made 
and  as  often  failed. 

If  we  look  into  tbe  history  of  European  grape-culture  during  the  past  thirty  years, 
we  learn  that  previous  to  the  year  1646  the  crops  were  satisfactory  and  the  wine-pro- 
dncing  interest  prosperous.  In  that  year  the  grape-mildew  made  its  appearance  near 
Paris,  and  soon  spread  over  vineyards  in  neighbormg  districts,  from  whence  it  traveled 
with  great  rapidity  over  the  south  of  France,  Italy,  and  Hungary.  In  1851,  it  had 
crossed  the  Mediterranean,  invading  Algeria,  Syria,  and  Asia  Minor,  destroying  the 
wine-commerce,  and  bringing  ruin  to  the  owners  of  vineyards.  In  1852.  it  appeared  iu 
Maderia,  and  worked  such  devastation,  that  in  1856,  only  200  pipes  of  wine  were  pro- 
dnoed  as  against  14,000  pipes  produced  in  1850  in  that  island. 

The  losses  incurred  and  the  destruction  occasioned  to  vineyards  by  this  malady  were 
beyond  calculation  ;  thousands  of  acres  were  abandoned,  and  in  those  not  utterly  de- 
stroyed the  vines  were  weakened  by  tbe  disease  and  produced  only  inferior  crops. 
Abont  the  year  1863,  it  was  discovered  that  the  roots  of  diseased  vines  were  covered 
with  excrescenees,  and  continued  observations  proved  that  this  malady  was  increasing 
with  fatal  rapidity. 

In  1868  a  memoir  was  presented  to  the  French  Academy,  detailing  a  new  disease, 
which,  the  writer  thought,  was  "likely  to  prove  more  disastrous  than  the  mildew. 
This  new  enemy  was  an  insect,  a  minute  aphide,  which  formed  yellow  parasitic  patches 
on  tbe  roots  of  the  grape-vine."  This  "  new  enemy  "  has  since  received  the  name  of 
Phylloxera  vaatairix. 

The  warty,  knotty  processes,  now  so  familiarly  known  as  indicating  tbe  presence  of 
Phylloxera,  are  not  by  any  means  a  modern  prodnctiou.  They  have  long  been  observed 
on  the  roots  of  grapes ;  ^ut  i1>  is  only  when  the  plants  are  otherwise  diseased  and  their 
normal  vitality  impaired  that  the  insects  prevail  to  a  fatal  extent. 

Various  kinds  of  aphides  have  existed  on  the  roots  of  plants  from  time  immemorial. 

If,  as  maintained  by  most  entomologists,  the  leaf-gall-producing  insect  and  the  root- 
louse  are  identical,  it  further  confirms  the  accuracy  of  the  foregoing  observations  and 
deductions.  Among  all  the  varieties  of  grapes,  native  or  foreign,  that  have  come  un- 
der observation,  I  do  not  recall  to  mind  any  one  kind  that  has  been  so  frequently  or  so 
severely  attacked  by  the  leaf-gall  insect  as  the  Clinton.  But  this  variety  is  so  healthy, 
so  exempt  from  fungoid  diseases,  that  all  attempts  of  the  insect  to  fatally  iqjure  its 
roots  are  abortive ;  a  result  that  may  be  expected  of  all  other  varieties  so  long  as  they 
retain  a  similarly  healthy  condition. 

Mr.  Saunders  said  that  there  are  two  very  distinct  kinds  of  mildew, 
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one  caused  by  too  much  dryness,  the  other  by  too  much  dampness.  We 
rarely  have  our  native  grapes  injured  by  the  aridity  of  the  atmosphere; 
but  in  those  climates,  like  England  and  Holland,  the  upper  surface  ojf 
the  leaf  is  frequently  covered  with  a  white,  mealy  de|>osit.  That  is  the 
reason  we  cannot  extend  our  season.  We  see  it  occasionally  on  the 
foreign  grape,  in  the  early  part  of  the  season ;  later,  the  foreign  grapes 
are  covered  with  this  mealy  deposit  which  produce  the  spores  in  the 
fall,  injuring  them  still  more.  Tbe  causes  which  produce  it  are  thought 
to  be  sudden  changes.  He  had  brought  it  on.  He  had  taken  a  peach 
tree  out  in  the  cold,  and  then  put  it  in  a  hot-house,  and  a  blist^ 
would  commence  to  appear  in  a  few  days.  This  has  been  attributed  to 
insects,  but  the  blistered  leaves  are  found  as  often  without  the  insects. 

Mr.  Cutler,  of  New  York,  had  visited  Hampton  Court  palace,  and 
was  shown  an  old  grape-vine  that  had  existed  one  hundred  years,  upon 
which  was  a  good  supply  of  fruit,  and  over  which  they  kept  glass. 

Professor  Eiley  said  that  no  one  could  appreciate  more  than  he  the 
soundness  of  most  everything  that  Mr.  Saunders  had  said  in  relation 
to  grape  culture,  the  needs  of  the  grape,  and  the  peculiar  atmospheric 
conditions  under  which  the  grape  will  most  successfully  grow.  He 
wished,  however,  to  disabuse  the  minds  of  the  convention  of  the  idea 
which  Mr.  Saunders'  remarks  may  have  led  it  to  entertain,  that  all  di8< 
eases  of  the  vine  have  been  attributed  by  himself  to  Phylloxera.  Mr. 
Saunders  knew  very  well  that  he,  more  than  any  other  entomologist, 
had  protested  against  the  inclination.  Mr.  Saunders  had  not  touched 
the  vital  point  that  he  makes,  viz.,  that  the  Phylloxera  was  a  factor  in 
the  failure  of  many  of  our  grape-vines.  He  was  aware  that  few  could 
appreciate  the  injury  that  the  insect  is  capable  of,  who  have  not  fol- 
lowed it  around  from  vine  to  vine  and  from  vineyard  to  vineyard,  year 
after  year,  as  he  had  done. 

Professor  Riley  indorsed  all  that  Mr.  Saunders  said  about  the  effect 
of  climate  upon  different  species;  but  the  varieties  that  fail  ordinarily 
in  a  good  climate  do  well  in  this  latitude.  The  reason  why  a  vine  will 
not  succumb  during  the  first  year's  growth  is,  because  it  takes  two  or 
three  years  for  the  Phylloxera  to  attain  injurious  proportions.  Many 
of  our  varieties  which  have  failed  would  do  well  if  you  could  keep  the 
Phylloxera  from  them.  The  whole  family  of  plant  lice  to  which  this 
belongs  feed  upon  vigorous,  thrifty  plants,  and  not  upon  diseased  or 
decayed  plants. 

Dr.  McMuBTRiE  said  that  he  had  long  been  of  the  opinion  that  any- 
thing that  will  have  a  tendency  in  any  way  to  weaken  the  vine  will  give 
an  opportunity  for  the  attacks  of  disease  upon  it,  and  whether  it  be  the 
Phylloxera  upon  the  root,  the  insects  upon  the  vines  or  the  leaves,  or 
whether  it  be  deficient  nutrition  of  the  vine,  or  whether  it  be  excessive 
radiation  of  heat  from  tfie  vine  during  the  summer  nights  to  interrupt 
the  vegetative  process — any  of  these  things  will  give  an  opportunity 
for  the  attacks  of  blight  or  mildew,  to  which  the  leaves  are  subject,  and 
they  will  be  more  likely  to  succumb.  I  think  it  may  be  stated  as  a  fact 
that  those  varieties  which  are  the  most  vigorous,  which  produce  the 
best  and  strongest  leaf  growth,  are  less  subject  to  attacl^  of  disease 
than  other  varieties.  It  has  been  found  in  the  south  of  France  that 
certain  varieties  of  American  vines  are  less  subject  to  attacks  of  Phyl- 
loxera than  others,  and  if  we  take  the  results  of  observations  made 
there  with  regard  to  the  likelihood  of  the  different  varieties  to  succumb 
to  attacks  of  Phylloxera,  we  find  that  the  weaker  varieties  with  this 
regard  are  generally  those  with  which  we  have  most  trouble  from  blight 
and  mildew.    It  is  true,  as  Professor  Riley  says,  that  the  Phylloxer» 
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acting  npon  these  vaneties  may  have  a  tendency  to  so  weaken  the  vines 
as  to  sabject  them  to  disease. 

In  the  nutrition  of  the  vine  Dr.  McMurtrie  thought  that  the  question 
of  the  soil  had  a  great  deal  to  do  with  attacks  of  disease.  We  hear 
statements  of  a  vine's  bearing  four,  five,  or  six  years,  and  then  being 
attacked  by  mildew  or  blight :  but,  at  the  same  time,  we  hear  nothing 
of  supplying  the  nutrition  of  the  vine  by  the  application  of  suitable 
fertilizers.  Vines  starting  out  and  bearing  heavily  at  first  exhaust  the 
soil,  which,  in  lands  generally  selected  for  vineyards,  is  not  over  rich, 
and  this  exhaustion  indirectly  weakens  them  and  makes  them  liable  to 
disease.  He  thought  this  might  be  largely  remedied  by  the  application 
to  the  soil  of  such  elements  as  are  found  to  stimulate  the  vine.  In  an 
experiment  in  1877,  which  he  ha<l  never  had  the  opportunity  to  com- 
plete, he  foand  that  if  the  plant  was  supplied  with  mineral  nutrition 
annually  and  brought  up  to  a  certain  stage,  and  then  the  nutrition  taken 
away,  the  plant  immediately  went  into  a  weakened  condition,  and  all 
sorts  of  molds  were  found  on  its  leaves  at  once,  whereas  plants  right 
alongside  in  boxes  submitted  to  the  same  conditions,  and  having  the 
necessary  nutrition,  were  not  aliected  at  all.  From  the  fact  that  we 
found  that  vines  will  run  aloog  four,  five,  or  six  years,  and  then  succumb 
all  at  once,  he  believed  that  this  efiect  of  nutrition  might  be  considered 
as  an  important  factor  in  the  question  of  diseases,  another  point  which 
we  cannot  avoid.  Mr.  Saunders  had  called  attention  to  the  fact  that 
radiation  being  interrupted  produced  good  effects ;  there  is  no  doubt 
but  that  is  also  an  important  factor. 

Mr.  Porter,  of  Virginia,  agreed  with  the  last  speaker.  In  Virginia 
a  gentleman  had  made  as  high  as  $1,100  to  the  acre.  He  had  succeeded 
in  ripening  the  Delaware  by  practicing  restoration  by  nutrition.  He 
practiced  the  cutting  back  of  his  grapes,  allowing  them  to  go  out  of 
bearing  for  awhile.  He  does  not  allow  the  production  to  exceed  five 
pounds.  He  plants  twice  as  many  to  the  acre.  One  of  the  largest 
planters  there  now  plants  4x6,  the  usual  number  being  8x8;  he  don't 
intend  to  produce  over  2^  pounds  to  the  vine.  He  was  not  a  believer 
in  excessive  production.  He  had  seen  vines  with  a  half  a  bushel  upon 
them,  but  not  a  single  cluster  of  perfectly  ripe  grapes  among  them. 

Mr.  Porter.  Is  there  any  evidence  at  all  that  Phylloxera  did 
not  exist  or  was  not  known  to  exist  before  its  ravages  were  known  in 
Europe  ?  It  was  stated  on  yesterday  that  they  have  always  existed 
here. 

Professor  Eiley.  In  regard  to  the  existence  of  the  Phylloxera  in  Eu- 
rope, we  have  very  full  evidence  on  that  point,  lor  the  reason  that  the 
disease  is  conceded  to  have  originated  in  those  localities  in  France 
where  the  American  vines  have  been  introduced.  In  Europe  it  has 
spread  from  such  centers  of  infection.  There  is  no  evidence  of  the  dis- 
ease having  ever  existed  there  before  the  time  Mr.  Saunders  mentioned, 
but  during  the  decade  between  1860  andlSTO,  or  a  little  prior,  it  was  first 
introduced  into  France,  as  far  as  we  have  any  positive  record.  There 
is  no  evidence  to  show  that  it  existed  on  the  wild  vines  or  the  culti- 
vated vines  of  Europe,  for  the  reason  that  I  have  shown.  On  the  con- 
trary, we  have  the  most  absolute  evidence  of  its  existence  in  America 
very  early  in  the  history  of  grape  culture.  The  insect  is,  in  short,  in- 
digenous here. 

Mr.  Daniels  wanted  to  hoar  from  those  interested  in  the  actual  grow- 
ing of  vines,  who  have  made  it  a  business ;  what  their  experience  has 
been ;  what  vines  they  have  planted,  and  what  practical  results  they 
have  produced.    A  discussion  of  this  character  will  clear  up  the  diflBcul- 
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ties  in  the  way  of  ascertaining  and  preventing  the  causes  of  the  failure 
of  the  vine.  The  speaker  gave  an  account  of  his  own  experience.  In 
one  case  he  had  a  gravel  soil^  one  acre  or  so ;  he  set  it  out  with  insuffi- 
cient manuring,  and  every  variety  failed  that  he  planted.  He  put  in 
plows  and  tore  it  up,  and  put  in  a  bushel  of  good  comi>08t  with  good 
results.  Several  varieties  that  could  not  grow  in  other  parts  of  his  place 
with  less  culture  and  less  rich  manuring  succeeded  well  here.  There 
every  variety  grew  to  advantage.  When  the  dry  time  came  they  con- 
tinued to  get  a  magnificent  growth.  He  then  set  out  some  Bljwjk  Ham- 
burgs  with  a  similar  result.  This  matter  of  nutrition  is  the  prime 
factor  in  successful  grape  growing. 

A  Delegate  who  followed,  said  that  he  was  more  inclined  to  accept 
Mr.  Saunders's  theory,  that  the  atmosphere  had  much  tx)  do  with  this 
question ;  that  he  had  noticed  that  a  succession  of  north  wind,  sun- 
shine, and  rain  affected  his  vines.  It  was  his  observation  if  his  crop 
passed  the  22d  or  25th  of  June  it  was  safe. 

Mr.  Daniels  understood  that  Dr.  McMurtrie  holds  that  the  injury 
does  not  arise  from  overbearing,  and  that  if  we  properly  feed,  we  can 
allow  them  to  bear  as  much  as  they  can. 

Dr.  McMuETRiE.  I  simply  wisli  to  impress  upon  you  the  fact  that 
the  nutrition  assists  the  vine  in  its  work. 

Mr.  Porter.  To  perform  tlie  work  of  overproduction. 

Dr.  McMuRTRiE.  Overproduction  amounts  to  this.  In  all  cases 
there  must  be  in  the  fruit  a  fixed  relation  between  the  organic  and  the 
inorganic  constituents.  If  the  supplies  of  nutriment  from  the  soil  l>e 
sufficient  to  meet  the  demands  of  these  relations,  development  of  the 
fruit  will  proceed  normally  and  with  no  interference  with  the  conditions 
of  develoi)ment  of  the  vine.  The  soil  must  contain  the  constituents 
suited,  as  well  to  the  production  of  fruit  as  of  wood  and  leaves.  If  the 
soil  <lo  not  contain  them,  the  fruit  must  draw  upon  other  parts  of  the 
vine  and  exhaust  not  only  the  reserve  held  for  it«  present  development, 
but  it  may  even  be  deprived  of  those  needed  for  future  use  a^  well. 
Two  remedies  for  the  difficulty  then  become  manifest.  Either  the 
(piantity  of  fruit  must  be  reduced  or  the  nutriment  required  to  normally 
biiiig  it  10  maturity  must  be  supplied  from  external  sources.  But  if 
the  soil  can  supply  this  nutriment,  the  vine  will  by  no  means  become 
exhausted  should  these  supplies  cause  a  larger  production  of  fruit. 
You  cannot  make  a  horse  thin  by  work  if  you  feed  him  well  and 
properly. 

Professor  Eiley.  I  would  say  that  probably  a  very  strong  argument 
against  Mr.  McMurtrie's  position  is  that  all  the  modes  of  nutrition, 
stimulating,  cultivating,  and  manuring  have  not  x>roved  susceptible 
of  accurate  determination,  though  partly  so.  But  nourishment,  con- 
tinually, while  it  will  igiprove  them,  will  not  prevent  the  attacks  of 
insects  in  the  end.  If  only  the  bearing  of  the  vine  were  in  question, 
there  could  be  a  remedy.  That  is  not  the  i<lea.  I  believe  there  are  vari- 
ous causes  producing  the  death  of  all  vines,  but  in  these  cases  we  must 
recognize  every  separate  character.  Mildew  is  one  and  phylloxera  is 
another,  and  they  each  have  their  definite  characters  and  their  defi- 
nite appearance. 

Mr.  Ueuser  said  that,  in  regard  to  the  rot,  he  planted  three  acres  on 
one  side  of  a  line  and  tliree  acres  on  the  other  side.  The  one  side  is 
rich  and  affords  sufficient  nutrition,  and  he  planted  that  with  Concords 
ten  or  twelve  feet  apart.  They  came  up  well.  On  the  other  side  the 
soil  was  poor,  and  he  manured  heavily,  and  the  growth  was  very  small 
and  it  was  a  hard  matter  to  get  young  wood  in  late  years  perfectly 
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9onnd.  From  this  experiment,  be  was  inclined  to  believe  that  location 
has  much  to  do  with  the  determination  of  this  question. 

Dr.  McMuRTRiB.  You  say  the  rich  land  was  on  one  side,  and  the  poor 
on  the  other,  which  you  manured.  You  put  manures  on  and  you  did 
not  get  a  large  growth  of  wood  on  one  side.  It  is  well  known  to  students 
of  vegetable  physiology  that  where  nitrogen  exists  in  large  quantities 
you  may  have  extended  leaf  and  large  wood  growth  without  the  pi*oper 
adaptation  for  fruit  production.  You  may  exhaust  the  vines  of  the 
principles  necessary  for  preparing  the  bearing  qualities  of  the  vine. 
But  the  remedy  in  one  case,  by  the  use  of  your  constituents,  will  not 
necessarily  produce  the  fruit.  In  the  case  where  you  found  the  condi- 
tion on  one  side  to  furnish  very  line  wood  growth,  you  have  the  other 
condition  of  no  fruit.  Yet  the  leaf  would,  through  the  application  of 
your  fertilizer,  be  sufficiently  grown,  though  not  what  is  necessary  for 
the  fruit  production.    Economic  conditions  meet  all  the  demands. 

The  convention,  after  some  further  discussion,  at  which  no  new  points 
were  elicited,  was  announced  adjourned  for  the  usual  recess. 

The  convention  was  called  to  order  at  3  o'clock.  After  some  discus- 
sion of  an  unprofitable  nature  it  was  suggested  by  Professor  Riley  that 
some  of  the  delegates  speak  to  the  question  of  practical  wine  making. 

Mr.  Reierson,  of  Virginia,  spoke  as  follows : 

Mr.  Chairman  :  Although  not  prepared  to  properly  discuss  this  in- 
teresting and  important  question,  rather  than  it  shall  go  by  default,  and 
with  a  view  to  drawing  out  others,  I  am  willing  to  make  the  initiatory 
move,  Jis  I  shall  at  the  very  threshold  probably  strike  some  one  with 
conflicting  ideas.  I  will  therefore  attempt  to  indicate  a  crude  outline 
of  the  manufacture  of  the  fruit  from  which  we  get  9b  pure  wine. 

The  ttrst  principle  I  would  suggest  for  the  makingof  wine  out  of  grapes, 
is  absolute  cleanliness  from  the  beginning,  to  be  kept  up  to  the  very  time 
when  it  is  consumed,  even  though  that  be  twenty  years.  I  want  the 
grapes  cleanly  picked,  cleanly  delivered,  cleanly  handled,  ground  with 
clean  rollers,  run  into  clean  tubs,  fermented  in  a  clean  vat,  that  vat 
cleaned  when  drawn  off,  the  must  again  fermented  in  a  clean  cask,  racked 
into  another  clean  cask  at  proper  times,  on  a  clear,  bright  day.  When 
ready  for  use  I  want  it  put  into  a  clean  bottle,  stopped  with  a  clean 
cork,  that  cleanly  drawn  out  with  a  clean  corkscrew,  the  wine  poured 
into  an  absolutely  clean  glass,  thin  and  of  pretty  good  size,  and  drank 
with  a  clean  mouth. 

I  consider  that  the  very  elementary  principle  essential  to  making 
^ood  wine  out  of  any  grape,  is  cleanliness.  The  neglect  of  this  at  any 
stage  of  manufacture  is,  in  my  belief,  ruinous.  When  thus  neglected, 
no  matter  how  good  the  grapes  were  originally,  the  wine  is  injured  ana 
jou  can  clean  it  no  more. 

The  simple  process  that  I  am  familiar  witff  in  the  making  of  pure 
wine  has  no  mystery  in  it,  though  a  great  deal  is  attempted  to  be  at- 
tached to  it.  It  is  true  I  have  had  but  slight  experience,  but  I  have 
watched  the  mode  and  manner  of  its  treatment  very  carefully  for  six 
or  seven  years,  and  the  processes  pursued  by  us  with  success.  Notwith- 
standing it  is  simple,  it  is  not  always  attended  with  success.  The  first 
<]ue8tion  is  as  to  the  time  necessary  to  ferment  on  the  husk,  if  at  all. 
This  will  depend  on  the  kindof  wine  to  be  made — whether  claret  (red) 
or  white  wines.  Whilst  these  ditt'er,  and  dift'erent  kinds  of  even  red 
grapes  require  a  different  treatment,  yet  they  are  all  simple  as  to  each. 
In  this  respect,  up  to  the  present  time,  there  is  more  uniformity  in  the 
adopt<ed  American  wine  grapes  than  those  in  Europe ;  hence  the  pro- 
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cess  of  manafacture  is  less  diversified.  Still,  in  France,  where  I  am  in- 
formed that  the  kind  and  character  of  grapes  differ  at  a  distance  of  bat 
a  few  miles,  even  distinctly  differing  on  the  respective  sides  of  a  river, 
each  little  vineyai^dist  makes  his  own  must,  which  is  sold  to  brokers 
from  the  large  city  cellars,  who,  being  experts,  tell  in  a  moment,  by  th^ 
taste,  whether  the  character  of  the  young  wine  be  such  as  by  proper 
blending  will  result  in  the  respective  brands  dealt  in  by  each.  Of 
this  art  of  blending  I  am  ignorant,  and  shall  attempt  no  explanation. 
I  bring  in  this  parenthetically  to  illustrate  the  assertion  that  the 
making  of  pure  wine — that  is,  preserving  the  juice  by  fermentation — is- 
simple,  each  grape  grower  doing  so  in  France.  The  blending  of  differ- 
ent kinds  to  bring  about  certain  characteristics  is  an  entirely  distinct 
art,  not  so  easily  attainable. 

We  assume  now  that  we  are  equipped  with  a  proper  cellar,  gra|)e- 
crusher,  press,  vats,  casks,  and  other  requisite  appliances,  and  that  the 
grapes  are  ripe.  When  grapes  are  wine  ripe  it  means  that  the  sugar 
is  fully  developed  up  to  a  high  standard  on  the  saccharometer.  What 
that  should  be  must  be  determined  by  each  grape-grower,  as  to  the 
kind  of  grape,  and  locality,  which  vaiy.  We  will  say  that  the  Nortou 
grape  should  indicate  100  degrees  to  make  a  good  wine.  That,  then,  i» 
your  standard  for  that  grape,  though  at  times  and  in  localities  nature 
will  develop  it  to  110  and  over.  If  this  be  your  standard,  1  mean  that 
suchKortons  as  show  less  than  that  when  tested  must  be  brought  up 
to  it  by  the  use  of  a  good  quality  of  pure  sugar.  The  natural  or  added 
sugar  is  not  to  make  a  sweet  wine;  it  is  to  be  converted  into  alcohol  by 
vinous  fermentation,  to  such  an  extent  as  exx>erience  has  shown,  to 
bring  about  the  most  pleasant  results,  when  mingled  with  the  other 
constituent  elements  in  a  given  kind  of  grapes.  If,  as  is  probably  the 
case,  there  be  too  large  an  amount  of  acid  in  such  grapes  as  are  not 
perfected  by  nature,  then  that  excess  of  acid  must  be  diminished  by 
the  use  of  water.  1  am  now  touching  upon  ticklish  ground,  where  therfr 
is  a  vast  diversity  of  opinion,  and  controversy  is  endless.  I  hold  that 
water  should  not  be  added  to  perfect  grapes,  and  the  minimum  amount 
only  to  those  that  require  the  aid  of  sugar.  This  is  honestly  combated 
by  a  large  class;  they  insisting  that  all  our  grapes  have  too  much 
acid  ;  that  a  liberal  use  of  water  is  actually  an  improvement,  resultiug^ 
in  better  wine ;  tbat  many  of  our  wines  are  too  full,  made  pure  out  of  the 
perfect  juice  alone,  fermented.  This  idea,  in  my  opinion,  has  been  and 
is  being  practiced  largely  in  the  AVest,  to  a  ruinous  extent,  for  the  good 
reputation  of  our  native  wines.  During  the  past  fall  I  have  seen 
Norton  must  so  treated  that  instead  of  a  very  dark  it  came  out  a  thin 
bluish  fluid,  without  a  particle  of  its  elegant  characteristics  being  per- 
ceptible either  to  the  siglitor  the  taste.  This  they  call  Gallizing!  Dr. 
Gall  never  taught  nor  practiced  any  such  drowning-out  principle. 
His  whole  idea  and  met&od  was  to  make  the  best  wine  out  of  the  im- 
perfectly ripened  grapes,  so  often  encountered  in  Germany,  by  the  limited 
use  of  sugar  and  water.  He  did  not  immerse  finely  ripened  grapes,, 
as  his  so-called  followers  are  doing. 

Having  now  explained  the  idea  of  a  standard  and  its  regulations,  I 
will  take  the  Norton  for  illustration.  The  grapes  should  be  gathered 
when  perfectly  dry,  not  with  rain  or  dew  on  them.  Let  them  be  brought 
to  the  cellar  as  speedily  as  practicable  after  gathering.  They  are  next 
run  through  the  crusher,  simply  to  break  the  skin,  not  to  crush  the^ 
berry  or  seed.  Tbis  is  to  facilitate  the  fermentation  in  the  vat,  into 
which  they  are  now  thrown.  The  white  wines  want  a  different  treat- 
ment here,  but  I  will  only  carry  through  the  process  of  the  Norton.. 
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When  the  skin  is  broken  they  do  not  go  into  the  press,  but  the'fennent- 
ing  vat.  These,  of  coarse,  vary  in  size  according  to  the  extent  of  your 
operations;  but  a  large  one  is  preferable  to  the  smaller,  the  fermenta- 
tion being  more  perfect,  especially  in  changing  temperature,  and  the 
quality  of  the  must  more  uniform.  September  and  October  is  the  time 
ivith  us  for  this  work. 

A  MEMBER.  What  period  of  fermentation  should  they  go  through  f 

Mr.  Beierson.  No  specific  rule  can  be  laid  down  as  to  time.  That  time 
and  circumstances  that  had  once  yielded  a  good  result  should  be 
adopted.  The  temperature  desired  at  this  stage  I  would  designate  as. 
70  degrees,  with  which,  continued  about  or  not  exceeding  72  hours^ 
brings  about  fine  results,  under  my  observation.  The  exact  time 
must  be  determined  by  the  character  of  the  fermentation  and  the  smell 
and  taste  of  the  must.  Right  here  is  where  the  character  and  quality 
of  the  wine  is  determined,  and  consequently  this  is  the  main  point  for 
the  exercise  of  skill  and  judgment.  In  this  process  of  fermentation,. 
as  the  liquid  is  eliminated  from  the  berry  it  sinks,  and  the  husk  rises 
to  the  top.  If  allowed  to  so  remain  the  action  of  the  air  on  it  would 
rapidly  develop  acetic  acid,  which  would  ruin  the  entire  contents  for 
wine.  To  prevent  this  these  husks  must  frequently  be  pressed  down 
by  a  wooden  maul,  so  as  to  be  covered  by  the  fluid;  to  aid  which  a  false 
bottom  may  be  used,  fastened  down  at  the  top,  and  perforated  with  a 
number  of  holes  to  permit  the  escape  of  the  carbonic  acid  gas  de- 
veloped. Whilst  I  designate  72  hours  as  the  limit  of  fermentation  aa 
stated,  and  the  necessity  of  pressing  down  the  solid  mass  of  husks 
rising,  yet  I  have  seen  in  the  West  what  I  was  told  were  Norton 
grapes  that  had  fernented  for  three  weeks,  and  was  expected  to  con- 
tinue for  three  weeks  longer.  In  these  there  was  no  need  for  labor  to 
keep  down  the  husks,  for  they  had  plenty  of  liquid  to  swim  in  without 
rising  in  a  mass.  This  was  ]>erfect  baptism,  which  I  do  not  indorse. 
Some  Nortons  said  to  be  thus  made  I  drank,  and  found  it  fairly  good, 
but  not  by  any  means  what  a  Xorton  should  be  and  can  be  made. 

When  the  husk  fermentation  in  the  vat  has  reached  the  stage  indi- 
cated the  liquid  must  be  drawn  off  through  a  spile  hole  near  the  bot- 
tom of  the  vat.  To  facilitate  this,  keeping  it  free  from  seed,  &c.,  a 
bundle  of  grape-vines  has  been  placed  inside  the  vat,  at  the  bottom,, 
against  the  spile-hole,  kept  in  place  by  weights.  This  operates  as  a 
rough  strainer  in  drawing  off  the  fermented  must.  This  is  now  con- 
ducted by  a  hose,  with  copper  strainer  to  hold  back  any  grape  seed  that 
may  be  in  it,  to  a  well-cleaned  and  fresh  cask,  to  continue  its  vinous  fer- 
mentation. This  is  very  violent,  and  therefore  the  cask  cannot  be  filled. 
Still  it  should  be  so  near  full  that  the  solid  matter  brought  t-o  the  sur- 
face by  fermentation  may  escape  by  the  open  bung-hole.  This  bung- 
hole  is  kept  open  till  the  fermentation  grows  gentler.  Then  the  empty 
space  is  filled  up,  the  bung  inserted,  through  which  a  metal  or  rubber 
tube  has  been  run,  in  the  shape  of  a  siphon ;  a  half-gallon  fruit  glass 
jar  filled  with  water  is  placed  on  the  top  of  the  cask,  and  the  other  end 
of  siphon  inserted  in  the  water.  This  is  to  permit  the  carbonic  acid 
gas  to  escape  and  at  the  same  time  exclude  the  air.  A  bag  filled  with  sand,. 
placed  on  the  bung-hole,  may  be  used  instead  of  this  siphon,  but  proba- 
cly  not  so  satisfactory.  The  young  wine  or  must  is  now  in  the  cask  safely 
fermenting,  and  to  be  so  continued  till  the  gas  cease  to  escape  through 
the  water-jar.  Then  fill  up  and  put  bung  in.  Evaporation  is  heavy 
now,  and  the  cask  wants  constant  watching  and  filling  up. 

From  this  point  till  consumed,  with  continued  cleanliness,  the  prin- 
ciple is,  keep  the  cask,  barrel,  keg,  demijolin,  or  bottle  always  full.    All 
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the  liquid  in  the  Nortons  has  not  been  drawn  off  from  the  vat;  there  is 
a  considerable  quantity  in  the  husks.  These  must  be  taken  out  and 
pressed  in  the  wine-press.  The  same  process  applies  to  Concord,  ex- 
<cept  that  some  never  press  them  at  all,  taking  only  the  must  that  is 
liberated  in  the  fermenting -vats.  Generally,  however,  this  process 
holds  good  as  to  all  red- wine  grapes. 

At  the  season  of  the  year  when  grapes  are  pressed  here  there  is  such  a 
fall  of  temperature,  naturally,  that  fermentation  in  cask  is  not  completed, 
■and  consequently  the  uncousumed  yeast-spores  lie  dormant  till  the  heat  of 
spring  or  summer  puts  them  in  motion,  causing  a  larger  or  smaller 
■amount  of  secondary  fermentation.  This  is  sometimes  dangerous,  tend- 
ing to  acetic  instead  of  vinous  fermentation.  It  is  to  be  avoided  if 
practicable,  and,  to  this  end,  some  cellars  are  provided  with  steam  or 
water  heating  apparatus,  to  keep  up  the  temperature  artificially  long 
enough  to  continue  the  original  fermentation  till  completed.  To  this 
use  of  artificial  heat  I  see  no  objection,  as  it  is  but  an  aid  to  nature.  If 
not  done  the  period  of  winter  or  cold  weather  is  lost,  the  wine  making 
no  progress,  except  the  deposit  of  sediment.  It  hastens  maturity  of 
the  wine  for  use,  but  it  is  asserted  that  it  diminishes  its  keeping  quali- 
ties. Under  favorable  conditions  the  wines  in  the  cask  by  December  or 
January  have  deposited  their  first  lees.  This  deposit  of  tartar,  ferment- 
ing substances,  coloring  matter,  salts,  &c.,  is  nothing  but  a  natural 
•clarification,  and  the  clear  wine  should  be  drawn  off.  The  sooner  this 
be  done  after  deposits  are  made  the  less  liable  are  the  wines  to  subse- 
quent or  secondary  fermentation.  They  are  put  in  a  fresh,  clean  cask, 
perfectly  filled,  and  so  kept  till  say  March  or  April,  when  they  should 
be  again  racked  or  drawn  off  from  any  further  precipitation  of  lees. 

If  no  artificial  heat  be  used,  and  the  best  treatment  be  given,  then 
the  wines  should  bo  again  racked  in  June  and  September.  The  quality 
of  the  wines  will  differ  the  same  season,  made  the  same  time,  subjected 
to  the  same  process,  and  out  of  the  same  grapes.  Why  this  is  so  there 
is  no  explanation  that  is  satisfactorj'.  Its  maturity  may  be  hastened  by 
frequent  careful  rackings,  the  change  into  smaller  casks,  and  clarifying 
with  eggs  or  gelatine.  For  clarifying,  by  which  I  mean  the  separation 
•of  all  solids  from  the  liquid,  especially  white  wines,  the  filtering  process 
is  the  best.  Filtering,  in  some  form  or  other,  has  been  practiced  as  far 
back  as  we  have  any  account  of  wines;  but  the  modem  resort  to  the 
«se  of  filtering  is  the  most  satisfactory  when  required  for  large  quanti- 
ties. Many  appliances  for  utilizing  this  most  economically  and  expedi- 
tiously have  been  invented  in  Europe.  A  perfect  filterer  has  been  a 
desideratum  diligently  sought  after,  and  now  nearly,  if  not  quit-e, 
reached,  through  the  stimulating  effect  of  our  newly  awakened  interest 
in  grape  culture  in  the  United  States.  Mr.  Charles  Farciot,  now  su- 
perintendent of  the  Kelley's  Island  Wine  Company,  in  Ohio,  is  the  in- 
ventor of  a  filterer,  largely  used  in  the  West,  some  in  California,  and 
-even  taken  to  France,  far  superior  to  anything  else  of  this  kind.  They 
are  charged  with  as  much  as  two  or  three  barrels  of  filtering  paper, 
thrpugh  which  may  be  perfectly  clarified  from  three  thousand  to  ten 
thousand  gallons  with  one  charge.  It  can  be  so  simply  placed  in  a 
•cellar  that,  with  the  aid  of  a  large  receiving- vat,  a  force-pump,  and  hose, 
thousands  of  gallons  may  be  moved  from  a  given  lot  of  casks,  and  the 
wine  returned  to  those  adjoining,  with  one  single  laborer  at  the  pump ; 
its  clarification  above  the  cellar  being  perfected,  and  return  to  new 
-ca>sks  below  being  carried  on  by  the  simple,  natural  law  that  liquids 
will  seek  their  own  level.  1  perceived  one  difficulty,  which  was  making 
s,  good  charge  of  the  filtering  papers,  so  as  to  present  a  uniform  and 
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compact  surface,  which  would  not  be  broken  through  by  the  pressure 
of  the  liquid.  If  broken  in  one  place  the  entire  charge  went  for  nought. 
This  he  admitted  was  a  difficulty;  his  skill  was  acquired  by  prac- 
tice, and  even  then  there  would  be  an  occasional  failure.  This,  how- 
ever, he  thought  he  had  overcome  by  a  new  modification,  which  would 
enable  any  careful  man  to  charge  it.  The  first  and  only  one  of  these  he 
had  at  work  in  November,  1881,  which,  if  it  has  verified  his  expecta- 
tions, will  be  the  great  labor-saving  machine  to  the  entire  wine  world. 

With  this  imperfect  general  outline,  I  will  close  with  this  injunction 
to  all  wine  makers :  Be  pure ;  be  clean ;  be  full.  If  not  so  yourselves, 
apply  it  to  your  wines,  vats,  and  casks. 

Mr.  Porter  suggested  the  adoption  of  a  resolution  looking  to  a  reform 
in  the  nomenclature  of  wines  and  a  concert  of  action  in  this  direction. 

Mr.  Saunders  thought  that  it  would  be  impracticable  to  take  any 
steps  in  that  direction,  as  the  trouble  alluded  to  was  being  quietly 
overcome. 

Dr.  MoMurtrie  agreed  with  Mr.  Saunders,  and  advocated  a  plan 
which  should  indicate  whether  the  wine  was  red  or  white,  Sweet  or  dry, 
and  then  the  name  of  the  manufacturer,  letting  that  name  be  the  ch9^- 
acteristic  of  the  wine. 

After  some  furtjher  discussion,  Mr.  Porter  moved  that  the  conven- 
tion adjourn  shie  die. 

On  motion,  the  thanks  of  the  convention  were  extended  to  Professors 
Riley,  Saunders,  Taylor,  and  McMurtrie  for  their  valuable  service  dur- 
ing the  sittings  of  the  convention. 

Mr.  Foster,  of  Ohio,  offered  the  following  resolutions: 

Resolved^  That  this  convention  thank  Commissioner  Loring  for  call- 
ing us  together,  for  in  doing  so  he  has  brought  all  sections  face  to  face, 
and  enabled  us  to  give  and  receive  ideas  and  methods  relative  to  the 
management  of  all  our  varied  interests  pertaining  to  agriculture. 

Resolved^  That  we  believe  that  the  continuance  of  these  annual 
national  conventions  would  be  wise,  either  in  Washington  or  else- 
where, and  that  they  should  be  called  by  the  Commissioner  of  Agri- 
culture and  under  the  auspices  of  the  Department  of  Agriculture. 

Resolved  further  ^  That  we  will  give  Commissioner  Loring  our  hearty 
support  in  his  efforts  to  make  this  department  the  grand  and  useful 
one  it  will  be  to  all  interests  of  our  laud  while  under  his  management. 

The  resolutions  were  unanimously  agreed  to. 

The  President,  rising  to  put  the  motion  of  Mr.  Porter,  referred  at 
«ome  length  to  the  difficulties  that  have  always  attended  the  manufacture 
of  wine  in  different  countries.  From  the  knowledge  he  had  gained  of  its 
manix^ulation  everywhere,  he  had  come  to  believe  it  to  be  a  question  of 
ingenuity.  Professor  Eiley  could  tell  us  all  about  insects  that  attack 
the  vine,  but  nothing  of  the  causes  that  contribute  to  the  difference 
that' exists  in  the  results  obtained  from  the  several  manipulations  of  the 
juice  of  the  grape. 

The  President  concluded  as  follows : 

In  putting  to  you  the  motion  of  Mr.  Porter,  which  is  to  dismiss  this 
body,  I  cannot  refrain  from  referring  to  the  good  results  that  have 
attended  this  series  of  conventions,  nor  from  congratulating  myself 
upon  the  work  you  have  accomplished.  I  congratulate  the  country 
upon  the  valuable  papers  that  have  been  presented  here,  some  18  in 
number ;  I  congratulate  the  gentlemen  who  have  been  able  to  be  present 
with  us  and  to  listen  to  them;  and  I  congratulate  and  thank  the 
gentlemen  who  have  furnished  us  with  the  valuable  information  con- 
tained in  them. 
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When  I  issued  the  call  for  this  conyention  I  felt  confident  that  the  agri- 
cultural colleges  of  this  country  were  in  full  and  hearty  accord  with  each 
other,  and  I  felt  sure,  moreover,  that  there  was  more  capacity,  more 
ability,  and  a  greater  desire  for  investigation  among  the  agriculturists 
of  this  country  than  they  themselves  were  aware  of;  that  there  was 
more  science  at  work  among  them  than  the  farmers  knew,  and  that  the 
great  agricultural  communities  of  this  country  had,  by  continued  pro- 
cesses, been  stimulated  to  that  x>oint  where  they  were  equal  to  all  the 
demands  made  upon  them. 

We  have  had  a  convention  devoted  to  the  agricultural  colleges  and 
educational  institutions  of  the  country,  and  I  have  scarcely  ever  listened 
to  a  better  discussion  than  was  had  during  this  series.  We  have  had 
a  convention  devoted  to  the  animal  industry  of  the  country.  Following 
this  was  another  series,  at  which  the  cereals  were  discussed,  and  in- 
telligently, too ;  and  now  we  are  about  to  close  a  two  days'  session 
upon  the  norticultural  and  vinicultural  interests  of  the  country,  and 
no  better  commentary  could  be  passed  upon  this  last  convention  than 
is  found  in  the  interest  which  has  never  flagged  for  one  moment,  and 
the  reluctance  with  which  the  motion  is  made  that  we  now  adjourn. 

There  have  been,  as  I  say,  some  18  valuable  papers  read  at  these 
conventions,  and  I  am  sure  there  cannot  be  found  among  them  all 
a  pappr  unworthy  of  a  place  before  the  best  agricultural  college  on 
earth. 

I  hope  the  assembling  of  these  representative  gentlemen  from  all 
parts  of  the  country  will  be  followed  by  the  good  results  I  anticipate^ 
and,  should  we  have  another  convention  at  a  future  time,  I  trust  that 
every  State  in  the  Union  will  be  represented  as  ably  as  have  the  twenty 
at  this  series,  and  that  ere  that  time  agriculture  will  have  taken  one 
more  step  in  that  progress  which  it  is  destined  to  make. 

To  the  delegates  who  have  responded  to  this  call  I  owe  my  thanks 
for  the  various  contributions  to  the  success  of  the  past  eight  days :  and 
now,  wishing  you  all  a  safe  and  happy  return  to  your  homes  and  fami- 
lies, and  assuring  you  that  you  take  thereto  my  best  wishes  for  your 
health  and  prosperity,  I  declare  this  convention  adjourned  without  day. 
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